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5 NEWN-ARYLANDN-HETEROARYUJREA 

DERIVATIVES AS INHIBITORS OF ACYL 
f^nPMTYMg A; CHO| PffTFROL ACYL TRANSFERASE (ACAT) 
paekoround o f Iha Invention 
The present Invention relates to new M-aryl and H-heteroarylurea derivatives, 
10 phaimaceutlcal compositions comprising such compounds, and the use of such 
compounds to Inhibit Intestinal absorption of cholesterol, lower serum cholesterol and 
reverse the development of atherosderosis. The compounds are Inhibitors of acyl 
coenzyme A: cholesterol acyltransferase (ACAT). 

Cholesterol thai is consumed in the diet (dietary cholesterol) Is absorbed as free 
15 cholesterol by the mucosal cells of the small Intestine. It is then esterified by the 
enryme ACAT, packaged into particles known as chylomicrons, and released Into the 
bloodstream. Chylomicrons are partides into which dietary cholesterol is packaged 
and transported In the bloodstream. By inhibiting the action of ACAT, the compounds 
of this invention prevent intestinal absorption of dietary cholesterol and thus lower 
20 semm cholesterol levels. They are therefore useful In preventing atherosclerosis, heart 
attacks and strokes. 

By inhibiting the action of ACAT, the compounds of the present invention also 
enable cholesterol to be removed from the walls of blood vessels. This activity renders 
such compounds useful in slowing or reversing the development of alheroselerosis as 
25 well as In preventing heart attacks and strokes. 

Other inhibhors of ACAT are referred to In United States Patents 4,994,465, 
4.716,175 and 4.743,605 (a divisional of the '175 patent) and In the European Patent 
Applications having publication numbers 0 242 610. 0 245 687, 0 252 524, 0 293 880, 
0 297 610, 0 335 374, 0 335 375. 0 386 487, 0 399 422, 0 415 123, 0 421 456 and 
30 0 439 059. Additional ACAT InhlbKors are described In PCT publications WO 90/15048 
and WO 91/04027. Certain ureas and thioureas as antiatheroselerosis agents are 
referred to In United States Patent 4.623.662. 

Summary of the Invention 
The present invention relates to compounds of the formula 

35 
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Q 

n 
I 

H 

5 

wherein Q is oxygen or sulfur 

R" is -(CHj),KCR"R*°),(CH,),^ XXXVIil 
wherein n Is 0 or an integer from 1 to 3; 
z is 0 or 1; 

10 and r is 0 or an Integer from 1 to 4; 

R" and R" are independently selected from hydrogen, optionally halogenated 
(C,-C, j) alkyl. optionally substituted aryI-(C, A) alkyl. (C,^J cycloall<yl-(C,-C5)alkyl and 
Ar: or R" end R" and the carbon to which they are attached form a (C4-C7) cydoalkyl 
ring or a benzene-fused (Cj-C,) cydo-alkyi or -heleroalkyl ring; with the proviso that R 
1 5 and R'" cannot both be hydrogen; 

Ar is selected from the group consisting of 



20 



25 



30 
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10 



XXX 



XXXII 




XXXI 



<R")r <R«9), 



XXXI 11 



15 



20 



<R»>. 



XXXIV 



<R") 



and 




<R")^ 



XXXV 



wherein U Is J, a direct bond -CH=CH- or -CHjCHj-; 

z, n and r are as defined above; x Is an Integer from 3 to 10 and w Is 0 or an 

Integer from 1 tox-1. 

25 R>\ R" and each R" Is Independently selected from the group consisting of 

optionally halogenaled {C,-Ce)alkyl, optionally halogenaled (C,-Ce)aIkoxy, optionally 
halogenated (C,-Ce)aII<yfthio, phenyl and halogen: witfiereln the alkyi groups in said 
alkyl, alkoxy and althylthio groups may be straight chained or If comprising three or 
more carbons may be branched, cyclic or a combination of cyclic and branched or 
30 straight chtf ned moieties; 

or R" and R" together form a group of the fonnula 

^(CH,),-J-or-(CHj),. 
wherein J is oxygen or sulfur; 
t Is an Integer from 1 to 3; 
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and q is an integer from 3 to 5; 
Kis J-or-CH=CH-; 
Li8-(CH,)„or.(CH,)>: 
wherdn J is as defined above; 
5 u is an integer 3 to 6; 

and vis 3 or 4; 

R" is hydrogen, optionally substituted (C,-C,)alkyl, optionally substituted (C,- 
Ocydoalkyi. aryl or optionally substituted Bryl-(C,-C4)alltyi with the proviso that • is 
hydrogen if any one of n, z or r in formula XXXVIIi is not 0; 
10 is selected from the group consisting of 



15 



20 




XXVI 



wherein m is as defined above; 
n is Oor 1. 

25 Each I is independentiy selected from 0 to 3: 

Each R' and R" is independently selected from the group consisting of halogen, 
(C,-C6)alkyl. {C,-C,) haloalkyl. optionally halogenated (C,-Ce) alkoxy, optionally 
halogenated (Cj-Cs) alkylthio, (Cj-C,) cycloalkylUilo. phenyl {C,-Ce)alkytthio. substituted 
phenylthio. heteroaryHhIo. heteroaryloxy, (C,-C,) alkylsulfmyl, (C,-Ce) alkylsuHonyl, (C,- 

30 C,) cycloalkylsulflnyl. (Cg-C,) cycloalkylsuHonyl, phenyl (C,-Ce) alkylsulflnyl, phenyl (C,- 
Ce)aIkylsuIfonyl,substitutedphenyl8Uffinyl,substitutedphenylsulfonyl,heteroarylsulfinyl, 

heteroarylsulfonyl, and NR"*R", v«herein R" and R" are ttie same or different and are 
selected from tiie group consisting of hydrogen, (C,-C6) alkyi, phenyl, substituted 
phenyl, (C,-Ce) acyl, aroyi, and substituted aroyi, v«herein scdd substituted phenyl and 
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subst'rtuted aroyi groups are substituted wtth one or more substituents independently 
selected from the group consisting of (CrCe) alkyl. (C^Ce) alkoxy, (CrCe) alkylthio, 
halogen and trifluoromethyl. or ° and R", together with the nitrogen to which they are 
attachedt form a piperidine, pyrrolidine or morpholine ring; and 
5 B, D, E and S are selected from the group consisting of nitrogen and carbon, 

with the proviso that one or more of B. D and E Is nitrogen, and with the proviso that 
when G Is nitrogen, the group XVI is attached to the nitrogen of formula I at the 4 or 
5 position of the pyrlmldine ring (designated by a and b) wherein any of said nitrogens 
may be oxidized; 



R8 



10 or R^ is 




XXVII 



wherein R^ R® and R® may be the same or different and each is independently 
selected from the group consisting of optionally halogenated (C,-C5)alkoxy, optionally 
halogenated (C^-Csjalkylthio, optionally halogenated (C,-C5)alkyl and halogen; with the 
proviso that when R^ is a group of the formula XXVII Ar is a group of fomiula XXXII, 
15 XXXIII or XXXV and when Ar Is XXXII R^^ or R^*^ is not alkyl and r In formula XXXVIII Is 
0; or a pharmaceutically acceptable salt of said compound. 

Unless otherwise Indicated, the term "halo^, as used herein. Includes fluoro, 
chloro, bromo and iodo. 

Unless othenvise indicated, the term 'alkyl', as used herein, may be straight, 
20 branched or cyclic, and may include strcdght and cyclic moieties as well as branched 
and cyclic moieties. 

Unless othenwise Indicated, the term "one or more substituents", as used herein, 
refers to from one to the maximum number of substituents possible based on the 
number of available bonding sites. 
25 The term "one or more carbons of said non-aromatic ring", as used herein, refers 

to from one to all of the carbon atoms that are part of the non-aromatic ring of any of 
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the aryl-ftjsed or heteroaryl-fused systems described above, and not part of the 

aromatic ring of said aryl-fused system. 

The term "one or more caibons of said aromatic ring", as used herein, refers to 

from one to ali of the carbon atoms that are part of the aromatic ring of any of the 
5 aryi-fused and hetereaiyl-fused systems described above, or are part of both said 

aromatic and non-aromaUc rings of said aryl-fused and heteroaryl-fused system. 

The compounds of formula 1 may have optical centers and therefore may occur 

in different stereoisomeric configurations. The invention includes ali stereoisomers of 

such compounds of fomiula I. including mixtures thereof. 
1 0 The present Invention also relates to compounds of the formula 



wherein R" is (C,-C,) ailtyl and R" is hydrogen or (CrCj) all<yl. 

Preferred compounds of formula I are those wherein R' Is 2,4,6-trifluorophenyl. 
2,6-diisoprcpylphenyl, 2,4-difluorophenyl, 6-methpxyqulnolin-5-yl, 6-methylqulnolin- 
20 5-yl. 6-methylthloqulnolln-5-yl, 6-methoxyisoqulnolin-5-yl. 6-methylthioisoquinolin-5-yl. 
e-methytthlo-S-acetamlnoqulnolin-S-yl. 4.6-bls{methylthlo)pyrimldln-5-yl, 
4.6-bls(methyIthlo)-2-methylpyrimldin-5-yl. 2,4-bls(methylthio)pyridin-3-yl, 
2.4-bis(methylthlo)-6-methylpyridin-3-yI. 2.4-bls(ethylthlo)^methylpyridln-3irl. 
2.4-bis(methylthio)pyridln-3-yl and 2,4-bisOsopropylthio)-6-methylpyridin-3-yl. 

25 Specific preferred compounds of formula I are: 

N-[2.4-Bls(methylthlo).6-methylpyrldln-3-yl]-N'-(lndan.2.yl)-N'-(4- 

isopropylbenzyl)urea; 

N-I2.4-Bls(methylthio)-6-methylpyridin-3-yll-NS2,5^imethylben2yl)-N'-(indan-2- 

yl)urea: 

30 N.l2.4-Bls(methylthio)^elhylpyridin*yll-N'-(2,4-dimethylbenzyl)^'-(indan-2. 



N-l4,6-Bls(methylthlo)-2-methylpyrlmldln-6-yll-N'-(lndan.2-yl)-N'-(4 
lsopropylbenzyl)urea; 



15 




XXVIII 



yl)urea; 
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.7. 

N-(4.6-Bls(methylthio)-2-methylpyrimldin-5-y|)-N'-(2.4^methylbenzylHvl'^^^ 
yl)urea: 

N-(2>Dimethylbenzyl)-N-{indan.2-yl)-N^(6Hfnethylthioquinolin-5-yl)ure^ 
N-[2.4.Bls(methylthlo)-B-tnethylpyrldin^.yq-N'-(2.chlorobenzyI)-N'-(lndan-2- 

5 yl)urea: 

N-I4,6-Bis(methylthio)-2-<nethylpyrinrrfdir^6-yll-NM2.5<limethylberayO-N'^^^ 
yl)urea; 

N-l4,6-Bis(methylthlo)-2-methylpyrlmidln-5.yl]-N'-(indan-2-yl)-N'-t4-(3- 

fnethylbutyl)benzyl]urea; 
10 N-I2,4-Bis(methylthio)-6-methylpyridin.3.yl]-N'-(lndan-2-yl)-N'-t4-(3- 

inethylbutyl)benzyl]urea; 

N-I2,4-Bis(methylthlo)-6-methylpyrIdin-3-yll-N'.(indan-1-yl)-N'-(naphth-1. 

ylmethyl)urea; 

N-[2.4-Bjs(methylthlo)-6-methylpyridin-3-yll-N'-(lndan-1-yl)-N'-(naphth-2. 
15 ylmethyl)urea; 

N-[2.4-Bis(methylthio)-6-methylpyridin.3-yl]-N'-(indan-1-yl)-N'-(4.t. 
butylbenzyl)urea: 

N-[2.4-Bis{fnethylthio)-6-methylpyrldln-3-yll-N'-lindan.1-yl)-N'-(4- 
phenyibenzyl)urea: 

20 N-l2,4.Bi8(methylthlo)-6-inethylpyridln.3-yll-N'-(indan.2-yl)-N'-(naphth.1- 
ylmethyl)urea; 

N-I2.4-Bis(methylthlo)-6-methylpyrldin-3-yll-N'-(indan-2-yl)-N'-(naphth.2- 
ylmethyl)urea; 

N.I2.4-Bis{e&»ylthio}*TOethyIpyridin-3-yQ4J'KsycIoheptyl-hr-(4-phenyIben2^ 
25 N-I2.4-Bls(ethylthlo)-6-methylpyridin-3-yll-N'-cycloheptyl-N'-(fluoren-2-yl- 

methyQurea; 

N-l2.4-Bls(elhyltWo)-6-methylpyridln-3-yll-N'-cycloheptyl-N'-(naphth-2- 
ylmethyl)urea; 

N-(2,4-Bis{ethylthlo)-6-methylpyridln-3-yO-W-heptyl-N'-lnaphth-2-ylmethyIlure^^ 
30 N-I2,4«s(elhylth^o)^^llethylpy^k^i^37q-N'4^eptyl-^r•(2.4.6-trim 

N-I2.4.BIs(methylthio).6.methylpyrldin-3-yll-N'-cycloheptyl-N'-(4- 

phenylbenzyl)urea: 

N-t2,4-Bl8(methylthlo).6-methylpyrldin-3-yll-N'-cycloheptyl-N'-(fluoren-2- 
ylmethyl)urea; 
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N-[2,4-Bis(ethynhlo)^-methylpyrldln-3-yll-N'-(4.|8opropylbenryl)-N'.(1 .2,3,4. 

tetrahydro-nBphth-2-yl)urea; 

N-[2.4-Bls(ethylthlo)-6-methylpyrklin-3-yO.W4wptyl-hrH3-methyIbenzop^^ 

2-yltnethyl)urea; 

5 N-(2,4-Bis{ethytthlo)•6-methylpyridin-^-yIl-^r-(1.2,3.4-tetrahydronaphth-2-yl)^^^ 

(2,4,64rimethylbenzyi)urea: 

N.l2,4.Bls(methyUhlo).6-methylpyridln.3.yll-N'-cycloheptyl-N'-(naphth-2- 

ylmethyQurea; 

N-[2,4-Bis(ethylthio)-6-methylpyrldIn-3.yU-N*-(lndan.2-yl)-N'-(4- 

10 isopropylbenzyl)urea: 

N.t2,4.Bis(ethynhlo)-6.methyIpyridin.3-yll.N'-(2.4-dirnethylben2yl)-N'-(lndan-2- 

yt)urea; 

N-t2.4-Bis(methylthlo)-6-methylpyridin-3-yll-N'-(4-l8opropylbenzyl)'N'-(6.7,8,9. 

telrahydro-5H-ben20cyclohepten-7-yl)urea: 
15 N-l2.4-Bis(ethylth!oj-6-methylpyridin-3.yll-N'.(lndan-2-yl)-N'-{2.4,6. 

trimethylbenzyl)urea; 

N-l2,4-Bis(methylthlo)-6-methylpyrldin-3-yl]-N'-(lndan-2-yl)-N'-(2,4,6- 

trimethylbenzyl)urea; , 

N-t2.4-Bis(methytthte)-6-methylpyridin-3-yIl-NM2,3-dichloroben2yI)-N'-0ndan-2- 

20 yl)urea: 

N-l2,4-Bis(methytthlo)-6^nethylpyridln-3-yl]-N'-[2,2-dlphenylethyllurea: 
N-(2,2-DiphenylethyI)-N'-(6-methylthioquinoIin-5-yl)urea; 
N-[4.6-Bis(methylthio)-2-methylpyrimidin-5-yIl-N'-(2,2-diphenylethyl)ur©a: 
N-I4,6-Bis(methylthio)pyrimidin-5-yl]-N'.(2.2.diphenyle(tfiyI)urea; 
25 N-l2.4-Bis(methylthio)-6-methylpyridin-3-yO-N4(li)h«iylcydopenlyl)r^ 
N-(6-Methylthioqulnolin-5-yl)^*J'-[(li)henylcyclopentyl)methyllurea; 
N.I2.4-Bls(methylthlo)-6.methylpyrldln-3-yll-N'.l{1-(4- 

methylphenyl)cyclopentyI}inethyllurea; 

N-[{l-{4-Methylphenyl)(ydopentyI}methylJ-N'-{6^nethylthloqulnolln.S-yI)ur6a; 

30 N-(6-MethylthloqulnoIin-5-yl)-N'-I(1i>henylcyclohexyl)methyIJurea: 

N-[2.4-Bis(methylthio)^ethylpyridln-3-yll-N'.[(1-phenyleydohexyl)methyIlure^^ 

N-H1-(4.Methylphenyl)cyclohexyl}methyl]-N'.(6-methylthloquinolin-5-yl)urea; 

N-l4,6.Bl8(methylthlo)-2.inethylpyrlmldln-6-yll-N'-[<1-{4- 

methylphenyl)cydohexyl)methyl]urea; 
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N.I2.4.Bis(fnethyIthlo)-6.inethylpyrldln.3.yll-N'-l{1-(4- 

methylphenyOcydohexyiymethylluroa; 

N-2.4-Bis{methylthlo)-6Hnethylpyridin-3-yll-N4(2.rthy|.2-phenyI)butyn 

N-l2.4-Bls(lsopropylthio)-6^nethyIpyridIn-3-y^^'-t(2■«lhy^2-phenyl)butyllurea; 

5 N-[2.4-Bls(inethyIthlo).6.methylpyrldln-3.yl-N'-I(2-ethyl-2-{2- 

fne1hyiphenyl})butyqurea: 

N.l2.4-Bl8(methyltWo).6.methylpyridin^yl-N^U2l»henyl-2i>ropyl)pentyq^ 

N-I2.4-Bl8(inethylthlo).6.methylpyrldln-3.y|.N'.I(2.{2-methylph«nyl).2- 
propyI)pentyllurea; 

10 N-l2.4.Bi8{methylthlo)-6-methylpyrldln.3.yll.N'-[(2.{2.methylphenyl)-2- 
butyOhexyQurea; 

N-[2.4-Bls(m6thylthlo)-B^nethylpyridln-3-yl-N'-l(2-{2,5-dimethoxyphenyl)-2. 
propyi)pentyl]urea: 

N.l2.4.Bi8(methytthlo).6-methylpyrldin^yll-N'-l(2-{2.3-dimethoxyphenyl>-2- 

15 propyi)pentyl)urea; 

N-t2.4-Bl8(methylthlo).6-methylpyrldfn-3-yll-N'-[(2-{2.5-dimethyIphenyl}-2- 

propyI)pentyl]urea; 

N-l2,4-Bis(methyllhio)-6-methyIpyridin-3-yIl-N'-l2-(2-methylphenyl)hexyllurea; 
N-I2-(2-Methylphenyl)hexyn-N'-l6-m6thyIthioquinoHn-5-yllurea; 
20 N-I2.4-Bis(methytthio)-6^nethylpyridin-3-ylI-NM2-(4-methylphenyl)heptyllure^^^ 
N-I2-(4-Methylphenyl)heptyll.N'-(6-methylthloquinolin-5-yl)urea: 
N-l2.4.Bis(methytthlo)-6.methylpyridin^yll-N'.l2-(3-methylphenyl)heptyllurea: 
N-I2-(3-Methylphenyl)heptyl]-N'-(6-fnelhytthioqulnolin-5-yl)urea; 
N-I2-{3-Methylphenyl)heptyll-N'-(6-methoxyqulnolln-6-yl)urea: 

25 N-[2.4-Bis(melhyHhlo)^nidhylpyridin^ya-N'-I2.(2.5<limett^^ 

N-[2-(2.5-Dimethytphenyl)hexyIl-N'-(6-methynhloqu!nolin-5-yl)urea; 
N-l2-(2,5-Dimethylphenyl)hexyIl-N'.(6-inethoxyqulnolln-5-yl)urea: 
N-[2.4-Bls(methylthlo)-6-methylpyridiiv3-yq4^'-l2-(2.6KlimethyIp^^ 
N-l2.4-Bis{methytthlo)^ethylpyridlrv-3-yO-N'-[2-(2.4^1memylphenyl)hex^^^ 

30 N-i2.4-Bis(methylthlo)-6-methylpyridin-3-yn-N'.[2K3^ethylph6nyl)hex^ 
N-[2.4-Bls(methyttWo)-6.methylpyridin^yll-NM2-(2.4KJime1hyl^^ 
N-[2.4-Bi8(methyttWo)^methylpyridln.3-yll^'-l2-(naphth.1.y^^ 
N-[2.4-Bls(methytthio)-6HT)ethyIpyridin.3-ylJ-N42^napMh.2.yl)hexyllure^ 
N-l2.4-Bis(methyIthio)-6-methylpyridin-3-ylI-N^l2-(naphth.1-yl)hexyllure 



wo 93/24458 PCr/US93/03539 



-10- 

N-(6-Methylthloqu!nolin-5-yl)-N'-[2-(naphth-1-yl)hexyllurea: 
N-l2^Bis(methylthio)-6-methylpyridin-3-yn-N'-l2-(2>dimethoxyphenyl)h 

urea; 

N-I2-(2,3-Dimethoxyphenyl)heptyll.N'.(6<nethylthloquinoKn-S-yl)urea: 
5 N.I2,4-Bis(melhylthlo)^ethylpyridirv3-yll-N'-[2K3-methyJphenyl)octylJurM^ 

N-[2-(3-Methylphenyl)octyll-N'-(6-methoxyqulnolln-5-yIJurea: 

N-I2-(3-MethylphenyI)octyll-N'-(6-mBthylthloqulnolin-5-yQurea; 

N-[2.(Naphth-1-yl)heptyl]-N'-{6-methoxyqulnolin-5-yl)urea; 

N-I2-{Naphth-1-yI)heptyl]-N'-(6-methylthioquinolin-5-yl)urea; 
10 N-[2-(2.4-Dimethylphenyl)heptyll-N'-(6^nethylthioquinolin-5-yl)urea: 

N-I2-(2,4-Dimethylphenyl)heptyl]-N'-(6-methoxyqulnolin-5-yl)urea; 

N-l2.4-Bis(methyIthlo)-6.methylpyrldin-3-yll-N'-[2-(3,4,5- 

trimethoxyphenyl)heptyl]urea; 

N-I2,4-Bis(methylthlo)-6-methylpyrldln-3-ylI-N'-I2-(2,5-dlmethyl-4- 

15 inethoxyphenyI)heptylJurea; 

N-I2,4-Bis{methylthlo)-6-methylpyrldin-3-yl]-N'-[2-(2,5-dimethoxyphenyl)- 

phenylbutyl]urea; 

N-I2-(2,5-Dimethoxyphenyl)heptyl]-N'-(6-methytthloqulnoIin-5-yl)urea; 

N-[2-(2,5-Dimethoxyphenyl)heptyl-N'-(6-methoxyquinolin.5-yl)urea: 

20 N-l2,4-Bi8{methylthio)-6-methylpyrldin-3.yll-N'-t2-(3,5- 

dimethoxyphenyl)heptyl]urea: 

N-l2.4-Bis(memynhte)-6HT>ethylpyridin-3-yI]-N'-I2-(2,5<lirnethoxyphe^ 
N-[2.4-Bls(methylthio)-6-methylpyrldin.3-yll-N'-2-I2-(3-methylphenyl)-6.6.6- 

trifluorohexyQurea; 
25 N-l2^3.Methylphenyl)heptyll-N'-{6-pentyKhloqulnolln-5-yl)urea: 

N-P,4-Bls(fnethytthlo)-6-inethyIpyridin-3-yll-N'-{2-{5<hlorobenzo[blthlophen-3- 

yl)heptyl}urea; 

N-[2,4-Bis{methylthio)-6-methylpyridin*yn-N'-[2-(3,5KlimethylphenyOheptyOu 
N-I2,4-Bis(melhylthio)^elhylpyridin-3-yfl-N'-[2-{2,5-dimethyIphenyl)ortyllur^^ 
30 N-[2,4.Bls(methylthlo)-6-methylpyrldln.3-yll-N'-I5-methy|.2-{3- 

m6thylphenyl}hexyllurea; 

N-[2,4-Bls(methylthlo)-6-methylpyrldin.3-yll-N'-U2-{2.5-dimethylphenyl}-4. 

phenylbutyl]urea; 
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N-[2,4-Bls(methylthlo)-6-methylpyridln-3-yl]-N'-I2-(2.5-dlmethyIphenyl)-5- 
phenylpentyqurea; 

N-[2.4-Bis(inethylthlo)-6-fnethylpyridln-3-yll-N'-(2-(naphth.l-yl)-6- 
methylheptyl]ur»a; 

5 ^^[2^Bis(ethylthte)^e^hylpyridirv3-yll-^r-[2-(naphm-1-yl)•6-met^^ 

N-I2,4-Bis(ethylthIo)-6-methylpyrldln.3.yll-N'-I2.(2.5.dlcnethylphenyl)-6. 

methylheptyllurea: 

N-I2.4-Bls(emylthio)-6-methylpyridin-3-yI]-N'-[2-(naphth-1.yl)heptynurea; 

N.I2,4.BIs(ethylthio)-6-methylpyridln-3-ylI-N'-[2-(2.5.dimethylphBnyl)-6- 

10 phenyihexyl]urea: 

N-I2,4-Bis{ethylthio)-6-methylpyridin^yll-N'-l2-(2.6KlimethyIphenyl)heptyllurea; 

N-I2.4-Bis(methylthio)-6-methylpyridin*yn-N'-t2-(2.4,6-trimethylphenyl)ortyl 

N-I2.4-Bis(ethylthio)-6.methyIpyridin-3-yll-N'-I2-(2,5-dimethyIphenyl)-6.6.6- 

trifluorohexyljurea; 

15 N-t2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[2-(5-methylbenzoIb]thiophen-^ 
yl)heptyl]urea; 

N-I2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[2-(2-chloroben2olbllhlophen-3- 
yl)heptyl]urea; 

N-l2-(2.5-Dimethylphenyl)heptyl]-N'-(6-methyHhioquinoIin-5-yIlurea: 
20 N-[2.4-Bis(methyIthio).6-inethylpyridln-3-yIl-N'.I2-(2,5-dlmethyIphenyl)-6- 

methylheptyQurea; 

N-l2.4-Bis{ethylthio).6-methylpyrldln-3.yll-N'-I2-(2.6-dlmethylphenyl)-5- 
phenylpentyl]urea; 

N-I2.4-Bis(ethylthte)-6-methylpyridln-^yIl-W-l2-(2.5<limethylphBnyI)ortyllure^^ 
25 N.I2,4.Bi8(ethylthlo)-6-methylpyridin-3.yIl-N'-[2-(2.5-dlmethylphenyl)-5- 

methylhexyQurea; 

N-l2,4-Bls(ethylthlo)-6-methylpyridlr^3-yq4^-l2-(2<hlorobenzo[b)tW 

methylheptylluFea: 

N-I2,4-Bis(ethynhIo)-6-methylpyridin^l-M-l2K2<hlorobenzolb 

30 methylhexyllurea; 

N-I2.4-Bi8(ethylthlo)-6-melhylpyridln-3.yll.N'.[2-(5.6,7,8-tetrahydronapMh-1- 

yl)heptyl]urea: 

N.l2.4-Bis(0thylthio)-5^nethylpyridin-3-yIl-N'-[2-(3,5<limethylphenyl)he^^^^ 
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N-I2.4.Bl8(ethynhlo)-6-methyIpyridln.3-yn.N'-l2.(2-chloroben2olb]thlophen-3- 
yi)heptyl]urea: 

N-I2.4.Bis(ethylthb)-6-m6thyIpyridln-3-yO-W-l2-(3,5-dlm6thylphenyl)octyl]ure 
N-[2.4-Bls(ethylthIo)-6-methylpyrldln.3-yll-N*-l2-{2.5.dlmethyl-4- 

5 methoxyphenyl)heptyi]urea: 

N-[2.4-Bis(methylth1o)^ethylpyridin-3-yll-N'-l2.(5^nethyibenzoIb]ft^ 

yOheptyllurea; 

N-I2.(2-ChlorobenzoIblthiophen-3-yl)-5-methylhexyll.N'.(2,6-diisopropyl)urea; 
N.(2.6-Dli80propylphenyl)-N'-[2-(S-methylbenzo[blthiophen-3-yl-5. 

10 methylhexyl]ur0a: 

N-[2.(BenzoIb]thiophen.3-yI)heptyl]-N'-(2.Wiisopropylphenyl)urea: 

N-[2-(Ben2o[b]thiophen-3-yl)-6-methylheptyll-N'-(2,6-diisopropylphenyl)urea; 

N-[2-(2-Chloroben2o[blthiophen-3-yl)-6-methylheptyll-N'-(2.6- 

dIisopropylphenyl)urea; 
IS N-(2,6-DiisopropylphenyI)-N'-[2-(5-methyIbenzolbJthiophen.3.yl)-6,6,6- 

trifluorohexyljurea; 

N-[2.(2-Chloroben2olb]thiophen.3-yl)-B,6.6-trifluorohexyI]-N'.(2,6- 

d!lsopropylphenyl)urea; 

N-(2.6-Diisopropylphenyl)-N42-(naphth-2-yl)-6.6,6-trifluorohexyl)urea; 

20 N-r7.7-Difluoro-2-(naphth-1-yl)heptylJ-N'-(2,6-dli$opropylphenyl)ureB; 

N-I7,7-dlfluoro-2.{2.chlorobenzotblthlophen-3-yl)heptyll-N'.(2.6. 

diisopropylphenyl)urea; 

N-I2-(5-Chloroben2o[b]thiophen-3-yI)hBptyll-N'-(2.6-dlisopropylphBnyl)urea; 

N-l2-(2-Chloroben2oIb]thIophen-3-yl)heptyll.N'-(2,6^Bsopropylphenyl)urea: 

25 N-C2-(6-Chloroben2otbJthiophen.3-yl)-6.6,6-trifluorohexyll-N'-(2.6- 

diisopropylphenyI)urea: 

N-(2.6-(Dil8opropylphenyI)-N'.l2.^5-methylbenzo[blthlophen-3-yl)heptyllurea: 

N.I2.(5-Chlorobenzolb]thlophen-3-yl)-6-methylheptyll-N'-(2.6- 

diisopropylphenyOurea; 
30 N-(2,6-pisopropylphBnyl)-N'.[2-(2,Mimethylphenyl)-6.6.6-trHluorohexyq 

N-[7.7-Difluoro-2-(2.5-dlmethylphenyl)h6ptyll-N'-(2.6-dilsopropy«phenyl)urea-. 

N-(2.6-Dilsopropylphenyl).N'-l2-(naptlv1.yl)heptyl]urea: 

and N-(2,6-Dll8opropylphenyl)-N'-l6-methyl-2-(napth.1-yl)heptyl]urea. 
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The present invention also relates to ali radlolabelled forms of the compounds 
of the formulae I, II and XXVIII. Such radiolabelled compounds are useful as research 
and diagnostic tools In metabolism phannacoWnetlc studies and In binding assays In 
both animals and man. 

5 

The present Invention also relates to a phannaceutlcal composition for Inhibiting 
ACAT. Inhibiting Intestinal absorption of cholesterol, reversing or slowing the 
development of atherosclerosis, or lowering the concentration of senim cholesterol In 
10 a mammal. Including a human, comprising an amount of a compound of the fomiula 
I, or a phannaceutlcally acceptable salt thereof, effective In inhibiting ACAT, inhibiting 
intestinal absorption of cholesterol, reversing or slowing the development of 
atherosclerosis, or lowering the concentration of serum cholesterol, and a 
pharmaceutically acceptable carrier. 
15 The present Invention also relates to a method for Inhibiting ACAT, inhibiting 

intestinal absorption of cholesterol, reversing or slowing the development of 
atherosclerosis, or lowering the concentration of serum cholesterol In a mammal, 
Including a human, comprising administering to a mammal an amount of a compound 
of the formula I, or a pharmaceutically acceptable salt thereof, effective In Inhibiting 
20 ACAT. inhibiting Intestinal absorption of cholesterol, reversing or slowing the 
development of atherosclerosis, or lowering the concentration of serum cholesterol. 

Examples of pharmaceutically acceptable acid addition salts of the compounds 
of formula I salts are the salts of hydrochloric add, p-toluenesulfonic acid, fumaric add, 
citric add. succinic add, sallcydlc add. oxalic acid, hydrobromic acid, phosphoric add, 
25 methanesuHonlc acid, tartaric add, di-p-toluoyi tartaric add. and mandellc add. 

Detailed Description of the Invention 
The reaction scheme below Illustrates the synthesis of certain 5-amlnoqulnollnes 
and 5-amlnoisoqulnollnes used in the practice of this invention. 

Except where othenwise stated, Q, R\ R«. R\ R', R'. R". R". R", n, m. o, p, 
30 A. B, D, E and G In the reaction schemes and discussion that follows are defined as 
above. 
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The aminopyrlmldlne and aminopyridine Intermediates used In the present 
Invention are known In the IHerature or may be prepared by methods known In the art 
from Intermediates that are known In the literature or commercially available. References 
for the preparation of many of the pyrimldine and pyridine Intermediates can be found 

5 In the monographs The Pyrimidines', ed. by D.J. Brown (1952) and 'Pyridine and its 
Derivatives', ed. by RA. Abramovitch (1961), Interscience Publishers, Inc., New Yoric. 
N.Y., and their supplements. The preparation of certain of these Intermediates Is 
described in greater detail below. 

2,6-DIsubstltuted-5-amlno-pyrimidine derivatives may be prepared by reacting 

10 the appropriately substituted 4,6-dihydro)cypyrimidine vwth a nitrating agent such as 
fuming nitric acid In acetic acid at a temperature from about ^5^C to about 40»C for 
a period of about 1 to about 5 hours. The resuHing 5-nitropyrimidines are converted to 
the 2,4-dichloro-5-n}lropyrimidine Intermediates using a chlorinating agent such as 
phosphoryl chloride, alone or In the presence of a base, preferably diethylanlline, at a 

1 5 temperature from about 1 00 to about 1 15<>C for a period of about 0.5 to about 2 hours. 
Procedures for earring out these transformations are described in J. Chem. Soc. 3832 
(1954). 

The 2,6-bls(alkylthlo)-5-nltropyrimidine derivatives may be prepared by reacting 
the appropriate dichloro intermediate with two equivalents of sodium alkylthlolate in a 

20 solvent such as dimethylformamlde or, preferably, methanol, for about 4 to about 16 
hours at a temperature from about 0 to about 30»C, preferably at ambient temperature. 
IMonosubstitution of the dichloro intermediate is accomplished by using one equivalent 
of nucleophlle, a! a reaction temperature of about 0 to about 100«C. depending on the 
reactivity of the nudeophlle, in an Inert solvent such as dimethyl-formamlde or 

25 tetrahydrofuran, for a period of about 4 to about IS hours. 

The resulting monochloro derivative Is then reacted with one equivalent of a 
different nucleophlle to yield a disubstltuted derivative with different substituents on the 
carbon atoms at positions 2 and 4. The 2,6-disubstituted-5-nltropyrimidine Is reduced 
using a reducing agent such as stannous chloride In concentrated hydrochloric acid 

30 or hydrogen gas with an appropriate catalyst, to yield the conesponding 
5-amlnopyrimidine derivative. 

The novel pyridines of f omnula XXVlll and other 2.4-disubstituted-3-aminopyridine 
derivatives may be prepared by reacting the appropriate 2,4^ihydroxypyridine with a 
nitrating agent such as concentrated nitric acid at 80-100«>C for 15-60 minutes. For 
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example, the preparation of 2,4-dihydroxy-6-methyl-3-nltropyridine \s described In A 
Heierocvclic Chem.. 1970, L 389- The resulting 2,4<Iihydroxy-3-nltro-pyridlne Is 
sequentially converted to the 2,4-dichloro-3-nltropyridine, 2,4-disubstituted-3-nltro- 
pyridine and 2,4-disubstituted-3-aminopyridine derivatives, using reaction conditions 
5 similar to those described above for the pyrimidine series. 

The preparation of certain 5-amlnoquinolines and 5-amlnoIsoqulnolines is 
illustrated in scheme 1. Referring to scheme 1, S-amlnoquInollnes and Isoqulnollnes 
of the formulae XV and XVII may be prepared as follows. A quinoline or Isoquinoline of 
the formula XHI Is nitrated at the 6 position, respectively, by reacting H with a nitrating 
10 agent such as nitric acid or potassium nitrate with or without an add catalyst such as 
sulfuric acid, for from about 2 to 16 hours at a temperature from about 0-100«C. The 
nrtro compound of formula XIV so formed Is then reduced using a reducing agent such 
as stannous chloride, iron, zinc, or hydrogen gas wHh an appropriate catalyst, with or 
without an acid catalyst such as hydrochloric acid, for from about 2 to 16 hours at a 
15 temperature from about 0-100^C, to yield the corresponding 5-aminoqulnoline or 
6-aminoisoqulnoIine of formula XV. 

Compounds of the formula XVII. wherein R^* is -SR^* and is attached to the 
quinoline or isoquinoline ring at the 6 position, and wherein R^* is (C^-Cc) alkyl, (C5-C7) 
cycloalkyi, phenyl (C.-C^^ alkyl, phenyl, substituted phenyl, heteroaryi, or substituted 
20 heteroaryl, may be prepared as follows. A compound of the formula XIV, wherein R^ is 
-CI and is attached to the quinoline or the isoquinoline ring at the 6 position, is reacted 
with a compound of the fomfiula R'^SH. wherein * is as defined above, and a base 
such as sodium hydride, or such compound of the formula XIV Is reacted with a 
compound of the formula R'^SNa, wherein R^^ is as defined above. In an Inert solvent 
25 such as tetrahydrofuran, for about 4 to 16 hours at a temperature of from about -10°C 
to room temperature. The preferred temperature is -lOoQ. This reaction yields a 
compound of the formula XVI, which is then converted to the corresponding 
6-aminoquinotine or isoquinoline of the fonnula XVil by the method described above 
for reduction of compounds of formula XIV. 
30 Treatment of the compound of fonnula R"R^'NH with a compound of the 

formula R^N^CsQ yields the corresponding urea (Q^O) or thiourea (QsS) of the 
formula I. Procedures for the preparation of compounds of the formula R'N=C=Q are 
known In the literature and several methods are reviewed in 'Organic Functional Group 
Preparations. Vol r, Chapter 12, Academic Press. New Yori« (1968). The preparation 
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of ureas and thioureas by the reaction of amines with Isocyanates and Isothiocyanates, 
respectively, are reviewed In Organic Functio nal Group Preparations. Vol. 2. Chapter 
6. Academic Press, New York (1971). 

Compounds of the formula R'N=C=0 maybe obtained by reacting compound 
5 of the fonnula R'NH, with 1 to 6 equivalents of an appropriate reagent such as 
phosgene. trichioromethylchloroformateorbis(trichloromethyl)carbonate. The reaction 

is generally carried out In an Inert ether, aromatic hydrocarbon or chlorinated 
hydrocarbon solvent such as dioxane, diisopropyl ether, benzene, toluene, 
dichloromethane or chloroform. It may be conducted in the presence of a base such 
10 as a tertiary amine (e.g., pyridine, triethylamine or qulnollne). Reaction temperatures 
may range from about 0»C to about 120OC. and are preferably from about 20°C to 
about 100»C. Preferably, the heterocyclic amine of formula R'NHj is reacted vwth 1 
to 2 equivalents of trichloromethyl chloroformate in refluxing dichloromethane for about 
18 hours. 

16 The reaction of compounds of the fonnula R'N=C=Q with compounds of 

formula R"R'»NH to form compounds of the formula I is carried out in an inert, 
anhydrous solvent such as chloroform, benzene, dimethylformamide. dioxane or 
tetrahydrofuran. at a temperature from about 20'C to 100»C. for about 3 to 30 houre, 
preferably in dimethylfonnamide at about 80«»C for about 16 hows. 

20 Amines of the fonnula NHR"R'^ may be prepared by a variety of methods well 

known in the art (see e.g.. Voaei's Textbo ok of Practical Organic Chemistry. Longman. 
Inc.. New Yorit. pp. 769-782 and pp. 717-718 (6th ed. 1989), Qrqariic Fupptlpnal Qf9VP 
Preparations. Vol 2. Academic Press, New Yoric, pp. 401-405 (2nd ed. 1983). Other 
examples of methods for the preparation of amines of the fonnula NHR'W are 

25 described In EP 0399 422 A1, EP 0415 123 A2 and EP 0439 059 A2. 

For Instance, compounds of the fonnula R"R"NH wherein R" Is hydrogen and 
R» Is optionally substituted aryl-(C,.Ce)alkyl or optionally halogenated (C,-C„) alkyi 
may be prepared by treating a compound of the fonnula Ar-CH,-CN with an alkali metal 
amide followed by addition of a compound of the fonnula R»l to forni a compound of 

30 
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the formula Ar-CH-CN which is subsequently reduced to the amine oi the fomiula 

5 

/ 

Ar-CH-CHa-NHj by standard means. 

The alkali metal moieties of the amides may be exemplified by IKhium, sodium 

10 and potassium, preferably lithium. A most prefen-ed amide is lithium diisopropylamide. 

The reduction of the nltriles may be effected using borane. e.g. In the fonn of 
its complex with tetrahydrofuran, or by hydrogenation In the presence of Raney nickel. 

Except where othenwise noted, pressure is not critical In any of the above 
reactions. Preferred temperatures for the above reactions were stated where knowh. In 

1 5 general, the preferred temperature for each reaction is the lowest temperature at which 
product will be formed. The preferred temperature for a particular reaction may be 
determined by monitoring the reaction using thin layer chromatogr^hy. 

Preparation of certain novel Intermediates useful in preparing the compounds 
of the invention is described In preparative examples A through R. 

20 The novel compounds of formula I and the pharmaeeutlcally acceptable salts 

thereof are useful as Inhibitors of acyl coenzyme A: cholesterol acyltransferase (ACAT). 
As such they Inhibit Intestinal absorption of cholesterol in mammals and are useful In 
the treatment of high serum cholesterol In mammals, Including humans. As used 
herein, treatment is meant to Include both the prevention and alleviation of high eemm 

25 cholesterol. The compound may be administered to a subject In need of treatment by 
a variety of conventional routes of administration, including orally, parenterally and 
topically. In general, these compounds will be administered orally or parenterally at 
dosages between about 0.08 and about 30 mg/kg body weight of the subject to be 
treated per day, preferably from about .08 to 5 mg/kg. For an adult human of 

30 approximately 70 kg of body weight, the usual dosage would, therefore, be about 5.6 
to about 2100 mg per day. However, some variation In dosage v^ll necessarily occur 
depending on the condition of the subject being treated and the activity of the 
compound being employed. The person responsible for administration will. In any 
event, detemilne the appropriate dose for the individual subject. 

35 A compound of formula I or a pharmaeeutlcally acceptable salt thereof may be 

administered alone or In combination with pharmaeeutlcally acceptable carriers. In 
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elther single or multiple doses. Suitable pharmaceutical carriers Include inert solid 
diluents or fillers,. sterile aqueous solutions and various organic solvents. The resulting 
pharmaceutical compositions are then readily administered in a variety of dosage forms 
such as tablets, pov/ders. lozenges, synips. injectable solutions and the like. These 
5 pharmaceutical compositions can, if desired, contain additional ingredients such as 
flavorings, binders, excipients and the like. Thus, for purposes of oral administration, 
tablets containing various excipients such as sodium citrate, calcium carbonate and 
calcium phosphate may be employed along with various dlsintegrants such as starch, 
alginic acid and certain complex silicates, together vi'tth binding agents such as 
10 polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such 
as magnesium stearate. sodium lauryl sulfate and talc are often useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers In soft 
and hard filled gelatin capsules. Preferred materials for this include lactose or milk 
sugar and high molecular weight polyethylene glycols. When aqueous suspensions or 
1 5 elixirs are desired for oral administration, the essential active ingredient therein may be 
combined with various sweetening or flavoring agents, coloring matter or dyes and, "if 
desired, emulsifying or suspending agents, together with diluents such as water, 
ethanol, propylene glycol, glycerin and combinations thereof. 

For parenteral administration, solutions of a compound of formula I or a 
20 phanriaceutlcally acceptable salt thereof In sesame or peanut oil, aqueous propylene 
glycol, or In sterile aqueous solution may be employed. Such aqueous solutions 
should be suitably buffered if necessary and the liquid diluent first rendered Isotonic 
with sufTident saline or glucose. Such solutions are especially suitable for Intravenous, 
Intramuscular, subcutaneous and Intraperitoneal administration. In this connection, the 
25 sterile aqueous media employed are all readily available by standard techniques known 
to those skilled in the art 

The activity of the compounds of the present Invention as ACAT Inhibitors may 
be deterrnlned by a number of standard biological or ph^umecologlcal tests. For 
example, the following procedure was used to detemnlne the ACAT inhibiting activity of 
30 compounds of formula I. ACAT was assayed In microsomes Isolated from chow fed 
Sprague-Dawley rats according to Bilheimer. J.T., Meth. Enzvmol.. m, ps 286-293 
(1985), with minor modifications. Microsomes from rat liver were prepared by 
differential centrHugation and washed with assay buffer prior to use. The assay mixture 
contained 26 |/l of BSA (40 mg/ml), 30 //I of rat liver microsome solution (100 //g 



wo 93/24458 



PCr/US93/03539 



-20- 

microsomal protein). 20 p\ of assay buffer (0.1 M K,P04. 1.0 mM reduced Glutathione, 
pH 7.4). 20 pg of cholesterol in 100;;l of a 0.6% Trrton WR-1339 solution in assay 
buffer, and 5 fA of test compound dissolved in 100% DMSO (total volume » 180 //I). 
The assay mixture was Incubated for 30 min at 37<»C. The reaction was started by the 

5 addition of 20 fA of '*C-01eoyl-CoA solution (1000 fM, 2,000 dpm/nmol) and run for 1 5 
min at 37»C. The reaction was stopped by the addition of 1 ml EtOH. The lipids were 
extracted into 4 ml hexane. A 3 ml aliquot was dried under N,. and resuspended In 100 . 
p\ of chloroform. 50 pi of chloroform were spotted on a heat activated TLC plate and 
developed in hexane: diethyl ether: acetic acid (85:15:1. v:v:v). Incorporation of 

10 radioactivity into cholesteryi esters was quantified on a Berthold LB2842 Linear TLC 
Analyzer. ACAT Inhibition was calculated relative to a DMSO control assay. 

The activity of the compounds of formula I In Inhibiting Intestinal absorption of 
cholesterol may be determined by the procedure of Melchoir and Hanwell, J.jJpld.Res., 
^, 305-315 (1985). 

15 The present Invention is Illustrated by the following examples. H vifill be 

understood, however, that the Invention is not Bmited to the specific details of these 
examples. Melting points are unconnected. Proton nuclear magnetic resonance spectra 
('H NMR) and "C nuclear magnetic resonance spectra ("C NMR) were measured tor 
solutions In deuterochoroform (CDCI,) and peak positions are expressed In parts per 
20 mimon (ppm) dowwnfield from tetramethylsilane (TMS). The peak shapes are denoted 
as follows: s. singlet; d, doublet; t. triplet; q. quartet; q, quintet; hx, hextet; h, heptet, 
m, multlplBt; br, broad; vb, very broad; c, complex. 

PREPARATION OP INTgRMEDlATES 
PRgPARATIVE EXAMPLE A 
25 S»lodo-1 .l-difluoropentane 

A solution of 5-bromo-1.1-difluoropentane (2.65 g. 14.2 mmol) and sodium 
iodide (10.63 g, 70.8 mmol) in acetone (150 ml) was refluxed under nitrogen overnight. 
The reaction mixture was then filtered and the filtrale was concentrated at atmospheric 
pressure. The residue was dissolved In dichloromethane (50 ml) and the solution was 
30 washed writh water (2X30 ml) and brine (30 ml), dried (sodium sulfate) and concentrated 
under reduced pressure at room temperature. The crude product vwis distilled under 
reduced pressure to yield the title compound as a yellowish liquid (2.24 g. 93% yield), 
bp 73-75«'G. 10 mm Hg. 'H NMR (300 MHz. CDCIj) 6 1.59 (m. 2H). 1.84 (c. 4H). 3.2 
(t. 2H). 5.63. 5.82. 6.01 (3t. total 1H), 
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pRFPARATIVE EXAMPLES 
g.rg.ChlorobenzoTb1thloDhen-q -vn-7.7-dmuoroherrtan6nHrile 
A solution of llOilum dlisopropylamfde In cydohexane (5.13 mmol, 3.42 ml of a 
1.5M solution) was added dropwise to a solution of (2-chloroben2o[b]thlophen^ 
5 yl)acetonltrile (1.06 g, 5.13 rranol) In tetrahydrofuran (10 ml) cooled to -70«>C under 
nitrogen. The resulting solution was stirred at -TO^C for 20 min. then a solution of 5- 
lodo.1,1-dlfluoropentane (1.2 g, 6.13 mmol) in tetrahydrofuran (5 ml) was slowly added 
at -TO'C. The reaction mixture was stiired at -TO^C for 1 hr, then slowly allowed to 
warm to room temperature and left at that temperature overnight. Water (60 ml) was 
1 0 added to the reaction solution and the resulting mixture was extracted w'rth etiiyl acetate 
(3X70 ml). The combined ethyl acetate extracts were washed with brine (80 ml), dried 
(sodium sulfate) and concentrated In vacuo . The cmde product (2.1 g) was purified by 
column chromatography on silica gel (200 g), eluting with 4:1 hexane/dichloromethane 
followed by 7:3 hexane/dichloromethane to yield the title compound as an oil (950 mg, 
15 59% yield). 'H NMH (300 MHz. CDCI3) S 1 .4-1 .7 (c. 4H). 1 .7-2.05 (c. 3H), 2.2 (c, 1H). 
4.3 (t. 1H). 5.6. 5.78. 5.98 (3t. total 1H). 7.42 (m. 2H), 7.75 (d. 1H). 7.95 (d, 1H). 
In a similar manner, the followng nltriles were synthesized: 

PREPARATIVE EXAMPLE C 
3-fnaDhth-1-vn-7.7-difluor oheDtanenRrile 

20 75% yield 

'H NMR (300 MHz, CDCI,) 6 1.44-1.72 (c, 4H). 1.72-1.94 (c. 2H), 2.07 (m. 2H). 
4.57 (t. 1H). 5.6. 6.8. 5.99 (3t. total 1H), 7.44-7.64 (m, 3H), 7.69 (d. 1H), 7.9 (m, 3H). 

PBFPARATIVE EXAMPLE D 
2-f2.5-Dimethv lDhenvl>-6-DhBrtvlhexanenltrile 

25 86% yield 

'H NMR (300 MHz. COa,) 6 1.48-2.0 (c, 6H). 2.28 (s, 3H), 2.34 (s. 3H), 2.63 (t, 
2H). 3.89 (q. 1H). 7.06 (m. 2H), 7,12-7.32 (m. 6H) 

PRgPARATIVE EXAMPLE E 
p.>g-Chloroben2 Qrb1thlophen.3.vt^.7.7^lfluoroheDtanamlne 
30 A solution of borane-tetrahydrofuran complex In tetrahydrofuran (6.07 mmol, 

6.07 ml of a 1.0M solution) was added dropwise to a solution of (2- 
chloroben2o[bltiilophen-3-yi)-7,7-dlfluoroheptanenltrlle (950 mg, 3.03 mmol) In 
tetrahydrofuran (15 ml) at room temperature under nitrogen and ttie reaction was left 
at room temperature overnight. Aqueous hydrodiloric add (5 ml of a 3N solution) was 



wo 93/24458 



PCrAJS93/03539 



-22- 

then added and reaction mixture was refluxed for 30 mm followed by removal of the 
tetrahydrofuran In vacuo . The resulting aqueous phase was diluted with water (10 mO 
and extracted with ethyl acetate (3X30 ml). The combined ethyl acetate extracts were 
washed with brine (40 ml), dried (sodium sulfate) and concentrated in vacuo . The 
5 residue (930 mg) was purified by column chroituitography on sfllca gel (100 g) eluting 
with 9:1 ethyl acetate/methanol to yield the title compound as an oil (632 mg, 66% 
yield). 

In a similar manner, the following amines were synthesized: 
PRgPARATIVE EXAMPLE F 
^0 y2-r2-Chloroben2efbnhloDhen-3'V» -5-methv>hBxanamlne 

67% yield 

'H NMR (300 MHz. CDC!,) 6 0.79. 0.80. 0.81. 0.83 (2d. 6H). 0.92-1.08 (m. IH). 
1.1-1.28 (m, IH), 1.6 (h. IH). 1.66 (b. 2H). 1.78 (m. IH), 1.94 (c. IH), 3.09 (m, IH). 
3.18-3.37 (c, 2H), 7.32 (c. 2H). 7.71 (c. IH). 7.79 (C, IH). 
15 PREPARATIVE EXAMPLE G 

S.Methvl-2-fS-methvlbenzofbUhioDhp n-3-Y»^hexanamine 

53% yield 

'H NMR (300 MHz. CDCI,) 6 0.84 (d. 6H). 1.18 (c. 2H). 1.52 (h. IH). 1.75 (bq. 
2H). 2.02 (b. 2H). 2.49 (s. 3H). 3.0 (d. 2H). 3.12 (p. IH). 7.1 (s. IH). 7.17 (d. IH). 7.59 
20 (s. 1H).7.73(d,1H). 

PREPARATIVE EXAMPLE H 
2.fBenzofb^th!oDhen-3-vi^heDtanamln6 
65% yield 

'H NMR (300 MHz. CDCI,) 6 0.83 (t. 3H). 1.25 (c. 6H). 1 .76 (c. 2H), 2.05 (b. 2H). 
25 3.03 (c. 2H). 3.19 (p. IH). 7.14 (s, IH). 7.36 (c, 2H). 7.81 (m. IH), 7.87 (m, IH). 

pRFPARATIVE EXAMPLE I 
g-fBenzcfblthioohen-S-yl^-S-methvlh eDtanamine 

66% yield 

'H NMR (300 MHz, CDQ,) 6 0.78. 0.80. 0.81, 0.82 (2d. 6H), 1.1-1.44 (c. 4H). 
30 1.47 (h. IH). 1.74 (q. 2H). 2.06 (b. 2H). 3.04 (c. 2H). 3.19 (p, IH). 7.14 (s, IH). 7.36 (c. 
2H), 7.84 (m. 2H). 
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pRPPARATIVg EXAMPLE J 
p.>S.Methv»ben7nrblthionhen-a.vl\.6.6.6-1r1f luorQhexanamlne 

51% yield 

'H NMR (300 MHz. CDCI,) 6 1.54 (m. 2H). 1.69 (b. 2H). 1.86 (c. 2H). 2.06 (m. 
5 2H). 2.49 (s, 3H), 3.03 (d, 2H), 3.16 (p. 1H). 7.12 (s. 1H). 7.19 (d. 1 H). 7.57 (s. 1H). 7.75 
(d. 1H). 

PRPPARATIVg EXAMPLE K 
^.fg.ChlorobenTorb1thloDhen.3.vlV-6.6. 64rifluorohexahamlne 

60% yield 

10 'H NMR (300 MHz. CiDCI,) 6 1.35-1.7 (c. 4H). 1.89 (C. 1H). 2.05 (c. 3H), 3.09 (q. 

1H). 3.2-3.4 (c. m. 2H). 7.34 (m, 2H). 7.76 (m. 2H). 

pPPPARATIVE EXAMPLE L 
2-f2-Chlorobenzofbnhionh6n-3-vHhe Dtanamlne 

68% yield 

15 'H NMR (300 MHz, CDCi,) 6 0.81 (t. 3H), 1 .2 (c. 6H), 1 .65 (b. 2H), 1 .78 (c. 1H). 

1.95 (c. 1H). 3.07 (q. 1H). 3.16-3.38 (c. m. 2H). 7.32 (c. 2H), 7.72 (m, 1H), 7.8 (m, 1H). 

PPPPARATIVE EXAMPLE M 
g-f5.Chloroben?orb1thioDhen.3.vnheD tanamine 
60% yield 

20 'H NMR (300 Mhz. CDCI,) 6 0.84 (t. 3H). 1 .26 (C. 6H), 1 .65-1 .9 (c. 4H), 3.0 (d, 

2H). 3.1 (p. 1H). 7.19 (8. 1H), 7.29. 7.30. 7.32. 7.33 (q. 1H). 7.77 (m. 2H). 

PREPARATIVE EXAMPLE N 
2.f5-Methvibenzofb1thiophen-3-v»heDtan amine 
63% yield 

25 'H NMR (300 MHz. CDCI,) 6 0.84 (1. 3H). 1 .26 (c. 6H), 1 .76 (c. 2H). 1 .84 (b. 2H). 

2.49 (s. 3H). 3.0 (d, 2H). 3.13 (p. 1H). 7.1 (s. 1H). 7.18 (d. 1H). 7.6 (s. 1H). 7.74 (d. 1H). 

PREPARATIVE EXAMPLE O 
2.fS.ChlorobenzorblthloDhen-3-vl^-6.6.6-trifluoro hexanamine 

33% yield 

30 'H NMR (300 MHz. CDCi,) 6 1.43-2.0 (c. 6H). 2.08 (m. 2H), 3.02 (c. 2H). 3.12 

(m. 1H). 7.22 (s, 1H). 7.31. 7.32. 7.34, 7.35 (q. 1H). 7.75. 7.76, 7.77. 7.8 (q. 2H). 

PREPARATIVE EXAMPLE P 
^-(5-Ciilonaben2oMthiophen-3^^-6^nethvlh eptanamine 

69% yield 
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'H NMR (300 MHz. CDCI,) i 0.79. 0.81. 0.82. 0.83 {2d. 6H). 1.1-1.33 (c, 4H), 
1.47 (h. 1H). 1.62-1.93 (c, 4H). 3.01 (d, 2H), 3.11 (p. 1H), 7.2 (8. IH). 7.29, 7.30. 7.32. 
7.33 (q. IH). 7.76, 7.77, 7.78. 7.784 (q. 2H), 

PREPARATIVE EXAMPLE Q 
G 2.fNaDhth-1-vl\-7.7-difluoroheDtanamlne 

A mixture of 2-(naphth-1-yI)-7.7-difluoroheptanenitrile (413 mg, 1.51 mmol), 
Raney nickel (413 mg) and ammonia (0.9 g) in methanol (20 ml) was hydrogenated 
under 340 kPa (50 psi) hydrogen ovenight at room temperature. The mixture was 
filtered and the filtrate was concentrated In vacuo . The residue was partitioned between 
10 ethyl acetate (50 ml) and water (40 ml) and the ethyl acetate extract was washed with 
brine (30 ml), dried (sodium sulfate) and concentrated in vacuo . The residue (400 mg) 
was purified by column chromatography on silica gel (100 g), eluting with 85:15 ethyl 
acetate/methanol to yield the title compound as an oil (321 mg, 77% yield). NMR 
(300 MHz. CDCI3) 6 1.35 (c. 6H). 1.78 (c. 4H). 3.08 (c, 2H). 3.61 (c, IH). 5.52. 5.71, 5.9 
15 (3t. total IH). 7.37 (d, IH). 7.6 (m, 3H). 7.76 (d. IH). 7.88 (d, IH), 8.16 (d. IH). 
The following compound was synthesized in a similar mannen 

PREPARATIVE EXAMPLE R 
2-f2.5-DimethylDhenvn-6-Dhenvlhexanamine 
74% yield 

20 'H NMR (300 MHz, CDCI,) 6 1.15-1.44 (c, 4H). 1.5-1.75 (c. 4H), 2.29 (s. 3H), 

2.32 (s. 3H), 2.55 (m, 2H). 2.9 (c. 3H), 6.91. 6.94. 6.95 (t. 2H). 7.05 (d. IH). 7.14 (m. 
3H). 7.29 (t, 2H). 

EXAMPLE 1 

N.f2.4-BlsfmethvlthloV6-methvlDvrldln.3-vn-N'- nndan-2.vn-N'-t4- 

25 isooroDvlbenzvUurea 

A solution of 2-(4-lsopropytbenzylBmino)indane (159 mg, 0.6 mmol) and 2.4- 
bts(methylthio)-6-methylpyridin-3-yl isocyanate (136 mg. 0.6 mmol) In 3 ml 
dimethylf ormamide was heated at 8O0 C under nitrogen overnight. The reaction mixture 
was cooled to room temperature, diluted with 50 ml ethyl acetate and washed wKh 3 

30 X 50 ml water, then 50 ml brine, dried (sodium sulfate), filtered and concentrated iri 
vacuo . The solid residue (265 mg) was purified by column diromatography on silica 
gel (1 50 g), eluting with 7:3 hexane/ethyl acetate to yield the title compound as a white 
solid (195 mg, 66% yield). 
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'H NMR (300 MHz. CDCI, 6 1.26 (d, 6H). 2.36 (s. 3H). 2.46 (s, 3H). 2.47 (s, 3H), 
2.91 (h. 1H), 3.06 (dd, 2H). 3.31 (dd. 2H). 4.57 (s. 2H), 6.39 (p. 1H), 6.67 (8. 1H). 6.69 
(s, 1H), 7,16 (0. 4H), 7.22-7.36 (m. 4H). 

The 1- and lndan-2-yl urea derivatives of Examples 2-18 were synthesized In a 

5 similar manner. 

EXAMPLE 2 

M.p^Rkrmethvlthte).fi-meihvlovridin .a-yn.Ni'.fg.6.d}methvlbenzvl)-N'-(indan:2: 

y!)urea 

66% yield. 

10 'H NMR (300 MHz. CDCI,) 6 2.15 (s. 3H), 2.37 (s. 3H), 2.39 (S. 3H). 2.45 (s, 3H). 

2.47 (s. 3H). 2.99 (dd. 2H). 3.29 (dd. 2H). 4.47 (s. 2H), 5.48 (s) and 5.50 (m) (total 2H). 
6.58 (s. 1H), 7.04 (m, 2H). 7.16 (c. 5H), 7.43 (s, 1H). 

EXAMPLES 

M.f9 4.BisfmethvlthloN.6-methvlDv rldln.3-vn.NV2 4-dimethvlben2vh-NVindan-2- 

15 yl>urea 

66% yield. 

NMR (300 MHz. CDCI,) 6 2.17 (s. 3H). 2.33 (s. 3H). 2.37 (s. 3H). 2.45 (S, 3H). 

2.48 (s. 3H). 2.99 (dd, 2H). 3.26 (dd. 2H). 4.48 (s. 2H), 5.44 (m) and 5.49 (s) (total 2H). 
6.58 (s. 1 H). 6.99 (s. 1 H). 7.14 (c. 5H), 7.47 (d, 1 H). 

20 gXAMPIJE4 

fsl.f4 e.Bisrmethvlthio^.g-mB thylpvrimidin.S.vn.N'-rmdan-2-vn-N'-(4- 

iKftpropylbergvl^urea 
62% yield. 

'H NMR (300 MHz, CDCI,) 6 1 .25 (d. 6H). 2.46 (s. 6H). 2-56 (s. 3H). 2.92 (h. 1H). 
25 3.04 (dd. 2H). 3.31 (dd. 2H). 4.55 (s. 2H). 5.41 (m) and 5.46 (s) (total 2H). 7.16 (c. 4H). 
7.23-7.34 (m, 4H). 

f^.[A , e.Bis<methvfthlo1.2wnethvlDV rimidin^.N^fg.4.dimethvlbenzvn-N^(ind^^^ 

yl^urea 
30 70% yield. 

«H NMR (300 MHz. CDCI,) 6 2.17 (s. 3H). 2.33 (s. 3H). 2.47 (s. 6H), 2.66 (s, 3H). 
2.99 (dd. 2H), 3.28 (dd. 2H), 4.46 (s. 2H). 6.41 (s) and 6.44 (m) (total 2H). 6.99 (m. 1H). 
7.14 (0. 6H). 7.44 (d, 1H). 
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EXAMPLE 6 

Nl.f2.5.Dimethvlben7vn4si.findan- ?-Y'V'^'-^^""g^^'V'^*''°°"'"°""-^^^"''°^ 
19% yield. 

NMR (300 MH2, CDCy 6 2.20 (s. 3H). 2.45 (s. 6H). 3.06 (dd, 2H). 3.34 (dd. 
5 2H). 4.60 (S. 2H). 6.54 (p. 1H). 6.20 (s. 1H). 7.07 (m, 2H), 7.16 (c, 4H), 7.38 (q. 1H). 
7.46 (s, 1H). 7.60 (d. 1H), 7.96 (d, 1H). 8.07 (d. 1H), 8.82 (m. IH). 

EXAMPLE 7 

N42 4•Bisfmeth^mh^Q^^6^T^ethvlD^mdin^vn.N^f2-chlo^o benzvlVN'-flndan»2^vOurea 
17% yield. 

10 'H NMR (300 MHz. CDCI3) 6 2.38 (s. 3H). 2.45 (s, 3H). 2.48 (s, 3H). 3.02 (dd. 

2H), 3.26 (dd. 2H). 4.67 (S. 2H). 6.37 (p. IH). 6.51 (s. IH). 6.59 (s. IH). 7.14 (c. 4H). 
7.25 (c. 1 H). 7.38 (c. 2H). 7.64 (d. 1 H). 

EXAMPLES 

N44.6-Bis(methvtthlo^2-methvlp\ffimldin-5- v11-N'-f2.S^ifnethvlbBn2vlWN'-findan-2- 

15 yl^urea 

69% yield. 

'H NMR (300 MHz, CDCI,) 6 2.16 ($, 3H). 2.39 (s, 3H), 2.47 (8, 6H). 2.57 (8. 3H). 
2.98 (dd. 2H), 3.29 (dd. 2H). 4.45 (8. 2H). 6.40 (s. IH). 6.50 (p. IH), 7.06 (m, 2H), 7.14 
(m. 4H), 7.38 (8. IH). 
20 EXAMPLES 

N.r4 6.Bis(methv!thlo^.2-methvlDvrimid in.S.vn.N'-nndan.g.vn.N'.r4-f3- 

mefhYlbutY!)benzvnurea 
71% yield. 

'H NMR (300 MHz. CDCI,) 6 0.93 (d, 6H). 1.45-1.69 (c'. 3H). 2.47 (s. 6H). 2.57 
25 (s) and 2.61 (m) (total 5H), 3.03 (dd, 2H), 3.31 (dd, 2H), 4.55 (s, 2H), 5.40 (m) and 5.46 
(m) (total 2H), 7.10-7.33 (c, 8H). 

EXAMPLE 10 

N.fg.4-BlsffpethvlthioV6.fnethvlDvridin.3.vl1-N'W indan.2.vn-N'.f4.f3- 
piethylbutvlfeenzvllurea 
30 68% yield. 

'H NMR (300 MHz, CDCI,) 6 0.92 (d. 6H). 1.44-1.68 (c, 3H). 2.36 (s. 3H). 2.44 
(S. 3H). 2.46 (s. 3H). 2.60 (m. 2H). 3.04 (dd, 2H), 3.30 (dd, 2H). 4.56 (s, 2H), 5.39 (p. 
IH). 5.54 (8. IH), 6.58 (s, IH). 7.10-7.34 (c. 8H). 
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PXAMPLg 11 

fy|.r2.4.BisfmethvlthioV6.ineth vlDvridln.3.vn.N'.nndan-1-vlVN^-(naPhth-1- 

yimethvnurea 

25% yield. 

5 'H NMR (300 MHz, CDCI,) 6 2.1 (c. 1H). 2.32-2.54 potal 10H. Including 2.4 (s. 

3H). 2.46 (8. 3H). 2.51 (s. 3H)1. 2.83 (c. 2H), 4.69 (d. 1H). 556 (d, 1H), 5.5 (b. 1H). 6.06 
(tfb, 1H). 6.6 (8, 1H). 7.15-7.39 (c. 4H). 7.5 (c, 3H), 7.72-8.0 (o. 4H). 

EXAMPLE 12 

N.r2.4-Bisfmethvlth!oV6-inethvlpvrldin-3-vll-N'-find an.1.vn.N'-fnaDhth-2- 

10 Y*""^^^"*^^ 

32% yield. 

'H NMR {300 MHz, CDCIj) 6 2.1 (c. 1H), 2.33-2.55 [total 10H, Including 2.37 (s. 
3H). 2.47 (s. 3H). 2.49 (s. 3H)1. 2.88 (c. 2H). 4.5 (d. 1H). 4.8 (d, 1H), 5.6 (b, 1H). 6.08 
(vb, 1H). 6.6 (s. 1H). 7.22 (c. 3H). 7.47-7.54 (c, 4H). 7.83 (C. 3H). 7.93 (s. 1H). 
15 EXAMPLE 13 

N.rg.4-BisfmethvlthioV64neth vlovridin-3.vn.N'-findan-1.vl)-N^/4.t-butvlbenzvl^urea 

23% yield. 

'H NMR (300 MHz. CDC!,) 6 1.32 (s. 9H). 2.1 (c. IH). 2.36-2.55 [total 10H. 
including 2.38 (s. 3H). 2.46 (s, 3H). 2.48 (s. 3H)1. 2.9 (c. 2H). 4.29 (d. IH). 4.6 (d. IH). 
20 5.52 (b. IH). 6.05 (vb. 1 H). 6.6 (s. IH), 7.22 (c. 4H). 7.32 (d. 2H). 7.39 (d. 2H). 

EXAMPLE 14 

N.f2.4.Bisfmethvlthio^-6-methvlDVridi n-3-vn-N'-findan.1.vn-N'.f4- 

phenvlbenzyHurea 
28% yield. 

25 'H NMR (300 MHz. CDCI,) 6 2.1 (c. IH). 2.38-2.58 (total 10H, Including 2.39 (s, 

3H). 2.47 (s. 3H). 2.5 (s. 3H)1. 2.9 (c. 2H). 4.4 (d. IH). 4.7 (d. IH). 5.54 (b. IH), 6.02 
(vb. IH). 6.61 (S. IH), 7.24 (c. 4H). 7.31-7.52 (c. 6H). 7.6 (C. 4H). 

EXAMPLE IS 

N.[g.4.Bis(methvHhlo^-6-me thv!Dvrldin.3-vn-NMindan-2-vn-NMnaphth.1- 

30 ylrnethvnurea 

20% yield. 

'H NMR (300 MHz. CDCI,) (52.4 (s. 3H). 2.48 (s. 3H). 2.63 (8. 3H). 3.07 (dd. 2H). 
3.33 (dd. 2H). 5.1 (s, 2H). 5.6 (m) and 5.67 (s) (total 2H). 6.6 (8. IH), 7.12 (c, 4H), 7.48- 
7.64 (c,3H), 7.76-7.97 (c,4H). 
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FXAMPLE 16 

|^.pA.Bls/tnethvtthln^-R.me^hvlDv rlriln■3.v^.N'.flndnn-P-vn-N^^(napmh•g- 

ylrngthynurea 

20% yield. 

6 'H NMR (300 MHz. CDCI,) 6 2.37 (s. 3H). 2.48 (s. 6H). 3.1 (dd. 2H). 3.34 (dd. 

2H). 4.78 (8. 2H). 6.47 (p. 1H). S.68 (s. 1H). 6.6 (8. 1H). 7.15 (c. 4H), 7.38-7.58 (c. 3H). 
7.87 (e, 3H), 7.95 (8. 1H). 

EXAMPLE 17 

N.[i> A.BisrmethY'^hioU6-meth y lnvridin.3.vn.NMindan-2-Vl)-N'-(2.4.6- 

10 irimethvlbenzvUurea 
13% yield. 

NMR (300 MHz, CDCI,) 6 2.27 (s. 3H). 2.38 (s. 3H). 2.4 (s. 6H). 2.46 (s. 3H), 
2.5 (s. 3H). 3.07 (dd. 2H). 3.65 (dd. 2H). 4.16 (m. 1H). 4.77 (s. 2H). 6.41 (s. 1H). 6.6 (s. 
1H). 6.88 (S.2H). 7.12 (C.4H). 
15 EXAMPLE 18 

Nf.r9vl.Bis/methuHhioV6.methvl P vridin.3.vn.N'.f2.3-dichlorobenzvl)-N'-(lndan.?- 

yl^urea 

27% yield. 

'H NMR (300 MHz. CDCI,) d2.41 (s. 3H). 2.49 (s. 3H). 2.52 (s. 3H). 3.0 (dd. 2H). 
20 3.28 (dd. 2H). 4.68 (s. 2H). 5.32 (q. 1H). 5.54 (s, 1H). 6.63 (S. 1H). 7.16 (c. 4H). 7.34 
(t.1H). 7.45 (d.lH). 7.55 (d.lH). 

EXAMPLE 19 

hi.p4.Bis<eth\mhio^^methvlDv rirfin.3.vn.N'.eveloheptvl.N'.f4-phenvlbenzvl)urea 
33% yield. 

25 'H NMR (300 MHz. CDQ,) 6 1.28. 1.32 (2t. 6H). 1.4-1.8 (C. lOH). 2.02 (c. 2H). 

2.42 (s. 3H). 2.86 (q. 2H). 3.09 (q. 2H). 4.37 (c. 1H). 4.62 (8, 2H). 6.54 (8. 1H). 6.62 (8. 
1H). 7.34 (t, 1H). 7.44 (t. 2H). 7.51 (d. 2H). 7.6 (m. 4H). 

gXAMPLE 20 

M.[9 , A.Bisfethvlth1o1.6.inethvlpYrldln.3.vn -N'.eveloheDlvl»N'»ffluoreo«2- 
30 ylnr^ethynurea 

40% yield. 

'H NMR (300 MHz. CDCy <5 1.22. 1 .24. 1.26. 1 .27. 1.3 (2t. 6H). 1.4-1 .8 (c. 10H). 
2.02 (c. 2H). 2.41 (s. 3H). 2.84 (q. 2H). 3.06 (q. 2H), 3.91 (s. 2H). 4.42 (c. IH). 4.65 (s. 
2H). 5.55 (s. IH). 6.6 (8. IH). 7.25-7.44 (m. 3H). 7.54 (d. IH). 7.68 (s. IH). 7.78 (d. 2H). 
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|sl.^i>■4.B1s/ethvlthlQ^■e.methvlDv ^idln.3.v^.N^eveloheDtv^•N•^fnapht^•2» 

ylmethvnurea 
31% yield 

6 'H NMR (300 MHz. CDCy * 1.2. 1.22, 1.25, 1.27, 1.3 {2t. 6H). 1.4-1.8 (c. 10H). 

2.04 (c. 2H). 2.4 (8. 3H), 2.82 (q, 2H). 3.04 (q. 2H). 4.47 (c. 1H). 4.73 (8. 2H). 5.6 (8, 
1H), 6.59 (8, 1H), 7.48 (c, 3H), 7.85 (m, 3H), 7.99 (s, 1H). 

EXAMPLE 22 

fs].r9A.BlsfethvHhift\-e-methvlDvri rtin.a.vi%N-.heotui.N-.fnaDhth-2-vlrnethvnufea 

10 33% yield. 

'H NMR (300 MHz. CDCI3) 6 0.86 (t. 3H). 1.2-142 (c, 14H), 1.72 (c. 2H). 2.43 (s. 
3H). 2.88 (q. 2H). 3.11 (q. 2H). 3.44 (t, 2H), 4.79 (s, 2H), 5.73 (S. 1H), 6.65 (s, 1H). 7.48 
(m, 3H). 7.85 (m. 4H). 

EXAMPLE 23 

N-fg4.Bis(ethvHhioV6-methvlpx/ridin.3.vl1-N'-h BptvUt^-f2.4.6-trimethvlben2vl)U 
34% yield. 

'H NMR (300 MHz, CDCI3) 6 0.86 (t, 3H). 1 .23 (c. 8H). 1 .3. 1 .32. 1 .33. 1 .35. 1 .36. 
1.38 (21. 6H). 1 .65 (c. 2H). 2.27 (s. 3H). 2.35 (s. 6H). 2.46 (s. 3H). 2.91 (q. 2H). 3.05 (t, 
2H). 3.15 (q. 2H), 4.71 (s. 2H). 5.7 (s. 1H). 6.68 (s. 1H). 6.87 (s. 2H). 
20 EXAMPLE 24 

N4g.4.Bisfmethvhhio^.6-melhvlDvridin-3.v ll-Nr-etfdQheDM.N'.f4^henvlben2\^ 

17% yield. 

'H NMR (300 MHz. ClXi,) S 1.4-1.77 (c, 10H). 2.02 (c. 2H), 2.36 (8. 3H). 2.45 
(s. 3H). 2.46 (s, 3H). 4.38 (c, 1H). 4.62 (8, 2H). 5.51 (8, 1H). 6.68 (8. IH). 7.34 (t. 1H). 
25 7.4-7.54 (m. 4H), 7.61 (t, 4H). 

PXAMPLE 26 

fj.fg 4.Bisfmethvlth!oV6.methvlpvrldtn.3.vl 1-M'-eveloheDtvl-N'-ffluoren-2- 

ylmethvl^urea 
9% yield. 

30 'H NMR (300 MHz, CDCi,) S 1 .4-1.8 (c, 10H), 2.02 (c, 2H). 2.35 (8, 3H), 2.43 (s, 

3H). 2.44 (8, 3H). 3.91 (8. 2H). 4.42 (c. IH). 4.66 (8. IH), 6.62 (8. IH). 6.67 (s. 1 H). 7.24- 
7.45 (m. 3H). 7.55 (d. IH). 7.67 (8, IH). 7.79 (d. 2H). 



EXAMPLE 26 
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N.r2.4-BisfethvlthloV6-methvlnvridin-3-v n-N'-f4.isoDropvlbenzvn.N'-f1 .2.3.4- 

<eftrahvdronaDhth-2-vl^urea 
13% yield. 

'H NMR (300 MHz, CDCI,) 6 1.25, 1.26, 1.27, 1.29, 1.31, 1.34, 1.36 (2t and d, 
5 12H), 1 .88 (m. 1H), 2.13 (c, 1H). 2.42 (8, 3H). 2.8-3.02 (m and q, 6H), 3.02-3.18 (c and 
q, 3H), 4.61 (8, 2H), 4.78 (c. 1H), 5.62 (8. 1H), 6.63 (8, 1H). 7.08 (s. 4H). 7.26 (d. 2H). 
7.4 (d, 2H). 

EXAMPLE 27 

N-rg4.B;sfethvtthio\.6.methvlDW<din.S-vll. N'.hepM-N'-f3-mrthvlbenzorbT^^ 

10 9-vlmethvl^ur»a 
35% yield. 

'H NMR (300 MHz, CDCI,) ^ 0.87 (t, 3H), 1.29-1.9 [c including 2t (1.26, 1.28, 
1.29. 1.31, 1.32). total 14H1, 1.75 (c. 2H). 2.42 (s. 3H). 2.45 (s. 3H). 2.88 (q. 2H). 3.11 
(q. 2H). 3.36 (t, 2H), 4.86 (s. 2H). 5.77 (s, 1H), 6.67 (s. 1H), 7.28-7.4 (m. 2H), 7.66 (d, 
16 1H), 7.79 (d. 1H). 

EXAMPLE 28 

N-f2.4-Bisfethvlihio^-6-methvlPVridin.3-vll-N'-M. g3.4-tetrahvdronaphth-2-vl>-N'- 
(9 A.S-trimethvlbenzvl^urea 
26% yield 

20 'H NMR (300 MHz, CDCI,) 6 1 .32, 1 .36 {2t, 6H). 2.06 (c. 1 H), 2.15-2.35 [c and 

s (2.25), total 4H]. 2.42 (s, 6H). 2M (s. 3H), 2.6-2.96 (c. 5H), 3.1 4 (q. 2H), 3.42 (m, 1 H). 
3.73 (c. IH), 4.74 (s, 2H). 5.75 (s, 1H), 6.66 (s. 1H). 6.84 (s. 2H), 7.0B (c, 4H). 

EXAMPLE 29 

N-r2.4-Bisfmethvlthio-6-melhvlpvridin-3-vll -N'-cvclohePtvUN'.fnaphth-2- 

25 ylmethvnurea 
18% yield 

'H NMR (300 MHz, COD,) 6 1.49-1.74 (c, 10H), 2.04 (c; 2H), 2.33 (s, 3H), 2.43 
(s, 6H), 4.45 (c, IH), 4.74 (8. 2H), 6.57 (8, IH), 6.66 (6. IH). 7.48 (c, 3H). 7.85 (c. 3H). 
7.97 (8. IH). 

30 EXAMPLE 30 

M-f2.4-BisfethvlthiDl-6-methvlPvrldin-3-vn-N'-nndan -g-wn-N'-f4- 

isopropvlbenzvliurea 
17% yield 
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'H NMR (300 MHz, CDCI,) 6 1.26 (d) and 1.29, 1.34 (2t) (total 12H). 2.42 (s, 3H). 
2.82-2.98 (m. 3H). 3.0-3.14 (m. 4H). 3.31 (dd, 2H). 4.57 (s. 2H). 5.41 (p. 1H). 6.58 (s. 
1H). 6.63 (s. 1H). 7.15 (c. 4H). 7.25 (d. 2H). 7.33 (d. 2H). 

EXAMPLE 31 

5 N.p.4.BisfethvHhlo.6.methvlnvridln.3-vn-N 'W2.4.dimethYlhBnTY»)-N'-rindan-2. 

yhurea 
43% yield 

'H NMR (300 MHz, CDCI, t5 1.31 . 1.35 (2t. 6H). 2.18 (S. 3H). 2.33 (8. 3H). 2.43 
(6. 3H). 2.89 (q. 2H). 3.0 (dd. 2H), 3.11 (q, 2H). 3.29 (dd, 2H), 4.49 (s, 2H), 5.44 (p. 1H). 
10 5.52 (s, 1H), 6.63 (s. 1H). 6.99 (S, 1 H). 7.1-7.2 (c, 6H), 7.49 (d, 1H). 

EXAMPLE 32 

KJ.rg4.Blsfmethvlthlo>.6-methvlDvrldln-3-vn -N'.f4-isoDroPY'ben7vh.N'-r6.7.8.9- 
^6trahvdro-5H-bergocvclo hepten-7-vnurea 
39% yield 

15 'H NMR (300 MHz. CDCi,) * 1 .24 (d. 6H). 1 .45-1 .6 (m. 2H), 2.22 (c, 2H). 2.36 

(s. 3H), 2.46 (s, 3H), 2.7-2.96 (m. 6H). 4.45 (s. 2H), 4.72 (C, 1H), 5.62 (s, 1H), 6.69 (8, 
1 H). 7.1 (m. 4H). 7.23 (d. 2H). 7.31 (d. 2H). 

EXAMPLE 33 

M.r? 4.BiB/ethvlth^o^.e.methv lDv^idin.3.vn.N'^(indan-2•Vl^N'-(2.4■6- 
20 irimethvlbenzvhurea 
27% yield 

'H NMR (300 MHz, CDCI, 6 1.3. 1.34 (21. 6H). 257 (s. 3H). 2.4 (s, 6H). 2.41 (s. 
3H). 2.88 (q. 2H). 2.98-3.18 (m, 4H), 3.57 (dd. 2H). 4.16 (p, 1H). 4.77 (s, 2H), 5.43 (s, 
1 H). 6.62 (6. 1 H). 6.87 (s. 2H), 7.1 1 (c. 4H). 
25 EXAMPLE 34 

N.r9.4.BisfmethvHhlo^.6.fnethvlDvridin^vn- N'.f2.g.diDhenvlethvnurea 

A solution of 2,2-diphenylethylainlne (148 mg. 0.75 mmol) and 2.4- 
bls(mBthylthio)-6-methylpyridln^yl isocyanate (170 mg, 0.75 mmol) In 15 ml 
dichloromethane was refluxed under nitrogen overnight. The reaction mixture was then 
30 cooled to room temperature and concentrated in vacuo . The residual solid was purHied 
by column chromatography on silica gel (200 g). eluting with 8:2 dichloromethane/ethyl 
acetate to yield the title compound as white solid (111 mg. 35% yield). 

'H NMR (300 MHz, CDCI,) 62.29 (s. 3H), 2.46 (s. 3H). 2.50 (S, 3H). 3.82 (q. 2H), 
4.18 (t, IH). 6.53 (8. 1H), 7.12-7.28 (c. 12H). 
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The (2,2-diphenylethyl)urea derivatives of Examples 35-37 were prepared 

according to the method of Example 34. 

gXAMPUE 35 

N.f2.2-DiDhenvlethvr\-NM6-methvlthi nnnino1in.5.v»urea 

5 63% yield. 

'H NMR (300 MHz. CDCI,) 6 2.27 (8, 3H), 3.62 (bd. 2H). 3.98 (t. 1H), 6.39 (b. 
IH). 6.88-7.08 (c. lOH). 7.54 (q, 1H), 7.62 (d, IH), 7.95 (s. 1H). 8.27 <d, 1H), 8.39 (d. 
1H). 8.64 (m.lH). 

gXAMPU 36 

10 ^l.^■B.BlsrmethYWhla^.g.methvlp vrilnid^n.S-v^^.N^f?■2•diPhenvlethvnurea 
80% yield. 

»H NMR (CDO,) 6 2.42 {s. 6H), 2.60 ($. 3H). 3.82 (bm, 2H), 4.19 (t, IH), 4.50 
(b. IH), 5.07 (b, IH), 7.09-7.27 (c, 10H). 

gXAMPLE37 

15 M.MB.BisrmBthv»hlotevrimldln .s.vn.N'.f2.2.dlDhenvlethvl)urea 
49% yield. 

'H NMR (300 MHz, CDCi.) S.2A3 (s, 3H), 3.84 (q. 2H), 4.20 (t. IH), 4.43 (c, IH). 
5.46 (s, IH), 7.12-7.31 (C. 10H), 8.59 (8. 1 H). 

EXAMPLE 38 

20 Ki.r?i}-Bisfmethvtthio\.6.methvlDvridin-3-vn -N'.rn^3henvlevcloDentvl^methvnurea 
A solution of (l-phenylcyclopentyl)methylamlne (140 mg, 0.8 mmol) and 2,4- 
bis(methylthio)-6-methylpyridin-3-yl isocyanate (180, mg, 0.8 mmol) in 3 ml 
dimethylfonnamide was heated at 80«'C under nitrogen overnight. The reaction mixture 
was cooled to room temperature and diluted with 70 ml ethyl acetate. The resulting 
25 solution was washed with 3 x 60 ml water and 60 ml bnne, dried (sodium sulfate), 
filtered and concentrated in vacuo . The residue was chromatographed on silica gel 
(200 g), eluting vtfith 1:1 ethyl acetate/hexane to yield the title compound as a white 
sond (90 mg. 28% yield). 

'H NMR (300 MHz, CDCI,) 6 1.6-1.9 (c, 6H). 2.03 (c, 2H), 2.35 (s, 3H), 2.49 (s, 
30 3H), 2.51 (s, 3H), 3.27 (d. 2H). 4.07 (b. IH). 5.38 (b. IH). 6.55 (s. IH). 7.12 (c. 5H). 

The urea derivatives of Examples 39-46 were prepared according to the method 
of Example 38. 
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EXAMPLE 39 

N.(6-MethvHhlooulnolln-S-vl^-N '-ff1-PhenvlevclQPentvnmethvnurea 
31% yield. 

'H NMR (300 MHz, CDCI,) d 1.59-1.96 (c. 8H). 2.50 (s, 3H). 3.25 (d. 2H). 3.91 
5 (b. 1 H), 5.96 (bs, 1 H). 6.81 (c. 2H), 6.95 (c, 3H). 7.41 (q, 1H). 7.57 (d. 1H). 8.05 (d. 1H). 
8.22 (d. 1H). 8.86 (m. 1H). 

EXAMPLE 40 

N.r2.4.Blsfme1hvlthioU6.methv lpvrldin-3-vn-N'-f{1-(4- 

moth ylphen\/l\eveloDep lvl\methvnurea 

10 24% yield. 

'H NMR (300 MHz. CDd,) 6 1.6-1.9 (c. 6H), 2.0 (c, 2H), 2.27 (%, 3H), 2.35 (s, 
3H). 2.49 (8. 3H). 2.61 (8. 3H). 3.24 (d. 2H). 4.06 (b. 1H), 6.36 (b. 1H). 6.61 (8. 1H). $.98 
(q.4H), 

EXAMPLE 41 

15 M.rfW4-Methvlphenv!Wel0Dentvl\inethv nJsl'.f6^nethvltMngu!nQlln^vl>urea 
28% yield. 

'H NMR (300 MHz. CDCIj) 6 1 .6-1 .98 (c. 8H). 2.19 (s. 3H). 2.52 (s, 3H). 3.25 (d. 
2H). 3.98 (b. 1H). 5.95 (b. 1H). 6.74 (q. 4H). 7.43 (q. 1H). 7.60 (d. 1H). 8.11 (d. 1H). 
8.24 (d, 1H). 8.87 (tn. 1H). 
20 EXAMPLE 42 

fM.(6.MethvlthiogulnQi;n.S.v»-N'.fn.Dhenvl eYelQhexv»m6thv!1urea 

37% yield. 

'H NMR (300 MHz. CDC!,) 6 1.18-1.62 (c, 8H). 1.96 (c, 2H), 2.51 (s, 3H). 3.25 
(d. 2H). 3.86 (b. 1H). 5.99 (b. 1H). 6.97 (c. 5H). 7.43 (q. 1H). 7.58 (d, 1H). 8.09 (d. 1H). 
25 8.23 (d. 1H), 8.85 (m, 1H). 

EXAMPLE 43 

NJ9,4-Bis(methv»thlo^.6-methvlPvridin.3.vn-N'- fn.Dhenvlevclohexvnmethvl1urea 
42% yield. 

'H NMR (300 MHz. CDCI,) 6 1.22-1.72 (c. 8H). 2.08 (c. 2H). 2.35 (s. 3H). 2.50 
30 (8. 3H). 2.51 (8. 3H). 3.25 (d. 2H). 3.95 (b, 1 H). 5.38 (b. 1 H). 6.51 (s. 1 H). 7.05-7.25 (c. 
5H). 
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EXAMPLE 44 

N4/1.f4-MethYlDhenvl^cvelohexvl\methvlVNV6-me thv>thloauinolin.5-vl>urea 
42% yield. 

'H NMR (300 MHz. CDCI,) 6 1.15-1.6 (c. 8H), 1.93 (c. 2H). 2.18 (s. 3H). 2.51 (s. 
5 3H). 3.22 (d. 2H). 3.81 (b, 1H). 6.94 (b, 1H). 6.77 (b. 4H). 7.41 (q. 1H). 7.59 (d, 1H). 
8.07 (d, 1H). 8.21 {d. IH). 8.86 (m, 1H). 

EXAMPLE 45 

N-f4.6-Blsrmethvlthlo^-2-nnethvlDvrimid in-5-vl1-N'-rf 1-f4' 
methvlDhenvl^evclohexvUmethvnurea 

10 42% yield. 

NMR (300 MHz, CDCI,) 6 153-1.68 (c. 8H). 2.06 (c. 2H). 2.30 (s, 3H). 2.47 
(s, 6H). 2.62 (s. 3H). 3.23 (d. 2H). 3.89 (b. IH). 5.27 (b. IH). 7.04 (q, 4H). 

EXAMPLE 46 

^^.^2■4-Bi8fmethv^thio^.6■meth vlDvr^din.3^vn•N'■T^1.(4• 
15 methvlDhenvnevelohexvllmethvnurea 
24% yield. 

'H NMR (300 MHz. CDCI,) 6 1.2-1.7 (c. 8H). 2.06 (c, 2H), 2.28 (s, 3H), 2.35 (s. 
3H). 2.50 (s. 3H). 2.52 (s, 3H). 3.22 (d. 2H). 3.95 (b. IH). 5.38 (b. IH). 6.56 (S, IH). 7.03 
(q.4H). 

20 EXAMPLE 47 

N.r2.4-BisfmethvlthioV-6-methvlDvridin-3.vn-N'-ff2-ethvl-2-Dhenvtm utvnurea 
A solution of 2-ethyl-2-phenylbutylamine (106 mg. 0.6 mmol) and 2,4- 
bte(methylthlo)^ethylpyrldin-3.yl Isocyanate (136 tng, 0.6 mmol) In 3 ml 
dimethylfonnamlde was healed at BO^C under nitrogen ovemight. The reaction mixture 
25 was cooled to room temperature and diluted wdth 50 ml ethyl acetate. The resulting 
solufion was washed sequentially with 3 x 25 ml water and 25 ml brine, dried (sodium 
sulfate), filtered and concentrated In vacuo . The residue was chromatographed on 
sOica gel (1 25 g), eluting with 65:35 hexane/ettiyl acetate to yield the title compound as 
a white solid (67 mg . 28% yield). 
30 'H NMR (300 MHz. CDCI,) S 0.74 (t, 6H). 1 .57-1 .8 (c, 4H). 2.33 (S, 3H). 2.47 (s. 

3H). 2.48 (s, 3H). 3.41 (d, 2H). 3.95 (b. IH), 5.36 (b, IH). 6.52 (s, IH), 7.05-7.27 (c, 5H). 

The urea derivatives of Examples 48-55 were prepared according to the method 
of Example 47. 
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EXAMPLE 48 

N■^2■4^BisfisoDroDv^thio^•6.methvlDvridin-3-v^-N'-^^2-ethv^2■Dhe nvl^butvnurea 
35% yield. 

'H NMR {300 MHz, CDCI,) 6 0.72 (t, 6H), 1.29 (d, 6H), 1,33 (d, 6H). 1.57-1.8 (c. 
5 4H). 2.46 (s. 3H). 3.39 (d and m. 3H). 3.93 (m and b, 2H). 5.28 (b, 1H), 6.58 (s, 1H). 
7.04-7.2 (c, 5H). 

EXAMPLE 49 

N-r2.4-Bis(methvlthiol.6 -methvlDvridIn.9.vn.N'.r/2.ethvl.2..f2. 
methvlDhenvlV^butynurea 
10 33% yield. 

NMR (300 MHz, CDCI,) <f 0.74 (t. 6H). 1.67 (m, 4H), 2.28 (8. 3H), 2.33 (s, 3H), 
2.47 (8. 3H). 2.49 (s, 3H), 3.4 (d. 2H), 3.97 (b, 1H), 5.35 (b, 1H), 6.53 (8, 1H), 6.94 (t, 
1H).6.98(S,2H).7.08(t. 1H). 

15 N.T2.4-Bi8/met hvhhlo^.6.inethvlDvridln.3-vn.N'.r«.ohenvl-2.Dreovl^Dentvi1urea 
88% yield. 

'H NMR (300 MHz, CDCI,) 6 0.85 (t, 6H). 0.88-1.3 (c, 4H). 1.59 (e. 4H), 2.32 (s. 
3H), 2.47 (8, 3H). 2.49 (8. 3H), 3.4 (d, 2H), 3.96 (b, 1H). 5.33 (b. 1H), 6.52 (8. 1H). 7.05- 
7.24 (c,5H). 

20 B<AVIPLg?1 

N.T2.4-BisfmethvlthleW6-methvlPvridln.a.vn.N'.f(2-fg.methvlDhenvl>-2- 

proDvnpentvnurea , 

43% yield. 

'H NMR (300 MHz. CDCIj) 6 0.84 (t, 6H). 0.9B-1.3 (C, 4H), 1.58 (c. 4H), 2.27 (s, 
25 3H). 2.32 (s. 3H). 2.46 (s. 3H). 2.47 (s. 3H). 3.39 (d. 2H). 15,96 (b, 1 H), 5.3 (s. 1 H). 6.52 
(s. IH). 6.93 (t, 1H). 6.97 (S. 2H). 7.06 (t. 1H). 

EXAMPLE 52 

N.r2.4-Bis^methvlt hIoV6-methvlPvrldtn-3.vn.N>.rf2.l2.methvlphenvl>-2- 
butvfthexvllurea 
30 57% yield. 

'H NMR (300 MHz, CDCIj) 6 0.84 (t, 6H), 0.94-1.33 (c. 8H), 1.59 (c, 4H), 2.27 
(s. 3H). 2.32 (s, 3H). 2.46 (s. 3H), 2.48 (s, 3H). 3.4 (d. 2H), 3.96 (b, IH). 6.29 (s. IH). 
6.53 (s. IH), 6.93 (C. 3H), 7.07 (t, IH). 
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gXAMPLfSa 

|^. p , A.Ris/methvlthiQ\.6.methvlDy ridin.9.vn.NMf{'-r9S.dimethoxvphenv(>-2- 

prr»pYl)pentvnurea 
30% yield. 

5 »H NMR (300 MHz. CDCI,) S 0.83 (t. 6H). 0.94-1.3 (c. 4H). 1.5-1.8 (c. 4H). 2.33 

(8. 3H). 2.45 (s. 3H). 2.48 (s. 3H). 3.6 (d. 2H). 3.68 (s. 3H). 3.74 (s. 3H). 4.11 (b. 1h). 
5.38 (b. 1H). 6.5 (8. 1H). 6.64 (s and m, total 3H). 

gXAMPLE54 

|^.pA.Bisfmethvlthl»1.6.fnethvlDv ridin.3.vn.N'.ff?-f2.3-dim6tho?(VPhenYi>'g- 

10 propyl toentvllurea 
45% yield. 

'H NMR (300 I^Hz. CDCI3) 6 0.83 (t. 6H), 0.98-1.25 (c. 4H). 1.67 (c. 4H), 2132 
(s. 3H). 2.44 (s. 3H). 2.47 (S. 3H). 3.59 (d. 2H). 3.78 (s. 3H). 3.82 (s. 3H). 4.08 (b. 1H). 
5.33 (b. 1H). 6.51 (s, 1H), 6.66 (d. 1H). 6.77 (d, 1H). 6.84 (t. 1H). 
15 EXAMPLE 55 

M.f? A.BisfmethvithiQV6-methv lnvridin-3.vn-N'-rf2-(2.5-dimethvlphenvl}-?T 

pf9pynoentvnurea 
30% yield. 

'H NMR (300 MHz. CDCI3) 6 0.83 (t. 6H). 1 .08 (m, 4H). 1 .65 (c. 4H). 2.22 (8. 3H). 
20 2.32 (s. 3H). 2.38 (s. 3H). 2.45 {s. 3H). 2.46 (s. 3H). 3.57 (d. 2H). 4.04 (b, 1H). 5.37 (b. 
1H). 6.49(8. 1H). 6.85 (C.3H). 

EXAMPLE 56 

M4gA.B-.sfmethvlihiQ\.6.methv lpvridin.3.v11-N'.p-fg-niethv!phenvl^hexv11urea 
A solution of 2-(2-inethylphenyl)he>cylamine (153 mg, 0.8 mmol) and 2.4- 
25 bis(methyllhio)-6-methylpyridin-3-yl Isocyanate (180 mg. 0.8 mmol) In 3 ml 
dimethyttomiamide was heated at 80«»C under nitrogen ovemlghl. The reaction mixture 
was cooled to room temperature and diluted with 60 ml ethyl acetate. The resulting 
solution was washed sequentially wKh 3 x 50 ml water and 50 ml brine, dried (sodium 
suKate). filtered and concentraled In vacuo . The residue was chromatographed on 
30 silica gel (200 g). eluting with 7:3 hexane/ethyl acetate to yield the title compound as 
a whHe solid (110 mg, 33% yield). 

'H NMR (300 MH2. CDCI,) 6 0.80 (t. 3H). 1.06-1.32 (c, 4H). 1.46-1.74 (c. 2H). 
2.23 (8. 3H), 2.30 (s. 3H), 2.43 (8, 3H), 2.48 (s. 3H). 3.03-3.26 (c. 2H). 3.51 (p, 1 H), 4.21 
(b. 1H). 5.33 (b. 1H). 6.62 (s. 1H). 7.01-7.11 (c. 4H). 
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The urea derivatives of Examples 57-82 were prepared according to the me^od 
of Example 66. 

M.Tg.fS-MethvlDhenv»^hexvn.N'.rfi .methvlthlQaulnolin-S-vnurea 

6 28% yield. 

'H NMR (300 MHz. CDCI3) 6 0.80 (t. 3H) 0.98-1 .28 (c. 4H). 1 .4-1 .65 (c. 2H), 2.08 
(s. 3H). 2.48 (s. 3H). 2.95-3.27 (c, 2H). 3.51 (p. 1H). 4.10 (b. 1H), 5.94 (b. 1H). 6.87-7.02 
(c. 4H). 7.36 (q. IH). 7.57 (d. IH). 8.06 (d. 1H). 8.14 (d. 1H). 8.82 (m. 1H). 

EXAMPLE 68 

10 f^].rg■4.BisfmethvHhio^■6-methvlovridin.3.vl1. N^fg.f4.methvlphenvnheotvnurea 
24% yield. 

'H NMR (300 MHz, CDCI,) 8 0.80 (t, 3H). 1 .07-1 .28 (c, 6H). 1 .45-1 .7 (C. 2H), 2.28 
(s. 3H). 2.32 (s, 3H). 2.45 (s, 3H). 2.48 (s. 3H). 2.65 (c, IH), 3.10 (c. IH), 3.56 (p. IH). 
4.21 (b. IH), 5.35 (b. IH), 6.64 (S. IH). 6.98 (q. 4H). 
15 EXAMPLE 59 

N-fg-f4-MethvlDh6nvnheptvn-N'-f6-mel hvhhioauinolin-5-vl^urea 

30% yield. 

^H NMR (300 MHz. CDCI3) d 0.79 (t. 3H). 1.02-1.26 (c, 6H), 1.46-1.62 (c, 2H), 
2.23 (s. 3H). 2.48 (s. 3H). 2.57 (e. IH). 3.10 (c, IH). 3.56 (p. IH). 4.11 (b, IH). 5.96 (s, 
20 IH). 6.81 (q. 4H). 7.34 (q. IH). 7.57 (d. IH), 8.04 (d. IH). 8.13 (d. IH). 8.82 (m. IH). 

EXAMPLE 60 

Kl.p4.Bisfmethvlthio>.6-methvlovridin.3-vn- N'.r2./3.methvlt>henvl^heDtvnur6a 
26% yield. 

'H NMR (300 MHz, CDQ,) 6 0.82 (t, 3H). 1.06-1.32 (c. 6H). 1.45-1.72 (c, 2H). 
25 2.28 (S. 3H). 2.3* (s. 3H). 2.48 (s, 3H), 2.50 (s, 3H), 2.67 (c. IH). 3.14 (m, 1H). 3.57 (p. 
IH), 4.31 (b. IH). 5.47 (b, IH). 6.56 (s, IH). 6.87 (d. IH). 6.89 (8. IH), 6.96 (d. IH). 
7.09 (t, IH). 

fa.p./9.Methvlph envl\hepttfn.N'.f6-methvlthloauinolln-5-vnurea 

30 24% yield. 

'H NMR (300 MHz. CDCI,) 6 0.8 (t, 3H) 1.0-1.3 (c. 6H). 1.37-1.64 (c. 2H). 2.19 
(S, 3H), 2.48 (8. 3H). 2.69 (C, IH). 3.14 (m, IH). 3.57 (p. IH). 4.23 (b. IH). 6.1 1 (b, 1H). 
6.7 (d. IH). 6.72 (8. IH). 6.88 (d. IH). 6.97 (t. IH), 7.35 (q. IH), 7.56 (d, IH), 8.04 (d. 
IH), 8.14 (d. IH). 8.81 (m. IH). 
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gXAMPLE 62 

Kl.f2.r3-MethvlDhenv»heDtYn-N'.f6-me thoxvauinolin-5-vl^urea 
53% yield. 

'H NMR (300 MHz. CDCI,) S 0.8 (t, 3H). 1 .04-1 .28 (c, 6H), 1 .38-1 .63 (c. 2H), 2.21 
5 (s. 3H). 2.6 (m. 1 H). 3.1 3 (m. 1 H). 3.59 (m. 1 H). 3.9 (s, 3H). 4.22 (b. 1 H). 5.98 (b, 1 H). 
6.71 (d. 1H). 6.73 (s. 1H). 6.91 (d. 1H). 7.01 (t. 1H). 7.31 (q. 1H). 7.46 (d. 1H). 8.07 (d. 
1H), 8.18 (d. 1H). 8.77 (m. 1H). 

EXAMPLE 63 

N.^2■4.Bi5fmeth^lthio^.6^nethvlpvridin-3•vl^-N '-f2-f2■5.d^methvlphenvl^hexv^^u^ea 

10 32% yield. 

'H NMR {300 MHz, CDCIj) i 0.82 (t. 3H). 1.04-1.32 (c. 4H). 1.45-1.74 (c, 2H). 
2.18 (s. 3H). 2.23 (s, 3H), 2.31 (s, 3H), 2.45 (s, 3H), 2.49 (s. 3H), 3.04 (m. 1H), 3.2 (m, 
1H). 3.53 (p. 1H). 4.2 (b. 1H). 5.^4 (b. IN). 6.53 (s. 1H). 6.84 (d. 1H). 6.93 (d. 1H). 

EXAMPLE 64 

■15 N-(2-f2.S-DimethvlDhenvnhexvl1-N'-(6-methvlthioq uinolin-5-vnurea 
33% yield. 

'H NMR (300 MHz, CDCI, + DMSO-d,) 0.76 (t. 3H), 1.0-1.26 {c.4H). 1.35-1.65 
(c. 2H). 2.1 (s. 3H). 2.17 (s. 3H), 2.44 (s. 3H), 3.0 (c. 1H). 3.16 (m. IH). 3.56 (p. 1H). 
4.96 (b, IH), 6.74-6.92 [total 4H. Including 6.78 (d, IH), 6.81 (s. IH). 6.87 (d, IH and 
20 b)l. 7.34 (q. IH). 7.56 (d. IH). 8.02 <d. IH). 8.16 (d. IH). 8.76 (m. IH). 

EXAMPLE 65 

N-r2-f2.5-DimethvlDhenvl^hexvl1-N'-f6-methoxvQulnolin-5-v»urea 
37% yield. 

'H NMR (300 MHz. CDCi, -I- DMSO-de) 6 0.76 (t. 3H). 1 .0-1 .28 (c. 4H). 1 .35-1 .64 
25 (c. 2H). 2.07 (s. 3H). 2.17 (s, 3H), 3.0 (c. IH). 3.11 (m. IH)'. 3.57 (p. IH). 3.86 (s. 3H). 
4.71 (b. IH). 6.46 (b, IH). 6.77 (s. IH). 6.78 (d, IH). 6.86 (d. IH). 7.28 (q. IH). 7.42 (d. 
IH). 8.0 (d. IH). 8.16 (d. IH). 8.71 (m. IH). 

EXAMPLE 66 

N-r2.4-Bisfmetlivlthlo)-6-methvlpvridin-3-vn-N^I2-f2.5<fimeth\rtphen vl^heptvnur^ 

30 28% yield. 

'H NMR (300 MHz. CDCiJ S 0.82 (t. 3H). 1 .08-1 .3 (c. 6H), 1 .43-1 .74 (c. 2H). 2.1 9 
(s. 3H). 2.23 (8. 3H). 2.33 (s, 3H), 2.48 (s. 3H). 2.53 (s. 3H). 3.04 (c. IH), 3.21 (m. IH). 
3.51 (p. IH). 4.35 (b. IH), 5.0 (b. IH). 6.56 (s. IH). 6.84 (d. IH). 6.86 (d. IH). 6.93 (d. 
IH). 
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EXAMPLE 67 

N-r2■4-Bisfmeth^mhio>^6^nethvlDvridin»3-vl^•N^f2-f2■4~dlmethvlDhenvnhexvnure^ 
68% yield. 

NMR (300 MHz, CDCI,) 6 0.81 (t, 3H). 1.05-1.31 (e, 4H). 1.42-1.75 (c, 2H). 
5 2.2 (S, 3H). 2.26 (s. 3H). 2.32 (s. 3H). 2.46 (s. 3H), 2.52 (s, 3H). 3.04 (c. 1H), 3.18 (m. 
1H). 3.49 (p. 1H). 4.3 (b, 1H), 5.46 (b. 1H). 6.55 (s. 1H). 6.86 (s. 1H). 6.89 (d, 1H). 6.95 
(d. 1H). 

EXAMPLE 68 

N-r2.4-Bisfmethvtth1o^-6-methvlDvridln-3-vn-N^-f2-f3-methvlDhenvt^hexvllurea 

10 60% yield. 

'H NMR (300 MHz, CDCIj) S 0.81 (t, 3H), 1.05-1.33 (C, 4H), 1.45-1.76 (c. 2H). 
2.28 (s. 3H). 2.34 (s, 3H), 2.49 (s, 3H). 2.51 (s, 3H), 2.67 (m, 1H), 3.15 (m, 1H), 3.57 (p, 
1H). 4.34 (b. 1H), 5.48 (b, 1H). 6.57 (s. 1H). 6.88 (d, 1H). 6.89 (s, 1H), 6.96 (d, 1H). 7.1 
(t. 1H). 

15 EXAMPLE 69 

N-f2.4-Bis(methvlthio)-6-methvlPvridin-3-vn-N'-l2-f2.4-dimethvlDhenvl^heDtvnurea 

59% yield. 

'H NMR (300 MHz, CDCI,) 6 0.81 (t, 3H), 1 .08-1 .28 (c, 6H), 1 .42-1 .72 (c. 2H), 
2.19 (S, 3H). 2.26 (s. 3H), 2.32 (s. 3H). 2.45 (s, 3H). 2.51 (s, 3H). 3.04 (c, 1H). 3.18 (m, 
20 1H). 3.49 (p. 1H). 4.24 (b. 1H). 5.38 (b. 1H). 6.55 (s. 1H), 6.86 (s. 1H), 6.89 (d. 1H). 
6.95 (d, 1H). 

EXAMPLE 70 

N-rg.4-Bisfmethvlthlo>-frfflethvlDwldin.3-vl1 -N'-T2-fnaphth.1-vl^heDtvnurea 
50% yield. 

25 'H NMR (300 MHz, CDCI,) 6 0.79 (t. 3H), 1 .14-1 .34 (c, 6H). 1 .56-1 .92 (c. 2H), 

2.14 (s, 3H), 2.38 (8, 3H). 2.44 (s. 3H). 3.48 (m. 1H). 3.6 (p, 1H), 3.73 (c. 1H). 4.26 (b. 
1H),6.37(b,1H). 6.39 (s,1H), 7.28 (d, 1H), 7.36(1, IH), 7.47 (c,2H), 7.67 (d, 1H).7.82 
(C, IH), 8.13 (c. IH). 

EXAMPLE 71 

30 N-f2-^-B'sfn^e*hvfthioV-6-methvlpvridin-3-vll-N'-r2-fnaph>th>-2-v»hexvilurea 
36% yield. 

'H NMR (300 MHz, CDCI,) 6 0.8 (t. 3H). 1 .05-1 .35 (c, 4H), 1 .55-1 .81 (c. 2H), 2.07 
(s. 3H), 2.37 (8, 3H), 2.4 (s, 3H), 2.9 (c, IH), 3.24 (m. IH). 3.66 (p. IH), 4.25 (b, IH), 
5.39 (b. IH). 6.34 (8. IH), 725 (m, IH), 7.4-7.51 (c, 3H). 7.68-7.87 (c, 3H). 
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EXAMPLE72 

N.r2■4-Bis/me^hvKhio^^6•methvlDvridin•3-vn•N'-f2-fnap hth.1^vl^hexvnu^ea 
36% yield. 

NMR (300 MHz, CDCI,) 6 0.79 (t. 3H). 1.1-1.34 (c. 4H). 1.56-1.92 (c. 2H), 2.13 
5 (s. 3H). 2.37 (s. 3H). 2.44 (s, 3H), 3.47 (m, 1 H), 3.6 (p, 1 H). 3.73 {c, 1 H), 4.28 (b. 1 H). 
6.36 (b. 1H). 6.4 {s. 1H). 7.28 (d. 1H). 7.35 (t. 1H). 7.46 (c. 2H). 7.66 (d, 1H). 7.82 (c. 
1H). 8.12 (c. 1H). 

PXAMPLE 73 

N-f6-MethvKhioauinolin-5-vl\-N'-r2-(naDh th-1 -yl^hexvll urea 

10 34% yield. 

'H NMR {300 MHz. CDCIJ 6 0.78 (t. 3H). 1 .1-1 .3 (c, 4H). 1.56-1 .82 (C, 2H). 2.35 
(S. 3H). 3.44 (c. 1H), 3.7 (c. 2H). 4.21 (b. 1H), 5.98 (s. 1H), 7.08 {c. 2H). 7.22 (t, 1H), 
7.42 (c. 3H). 7.6 (d. IH). 7.8 (d. IH), 7.9 (d, 1H). 7.94 (d. 1H). 8.03 (d, 1H). 8.7 (m. 1H). 

EXAMPLE 74 

15 NJ2.4-BiBfmethxrtthio\.6-methv!pvridin-3-vll-N'-f2-f2.3 -dimethexvDhenvl^lieptv11- 
urea 

29% yield. 

'H NMR (300 MHz. CDCI,) S 0.81 (t. 3H), 1.1-1.3 (c. 6H). 1.45-1.77 (c. 2H). 2.33 
(s. 3H). 2.48 (s, 3H). 2.53 (s. 3H). 3.12-3.35 (c. 2H). 3.45 (p, IH). 3.69 (S. 3H). 3.84 (s. 
20 3H). 4.54 (b. IH). 5.52 (b. IH). 6.59 (s. IH). 6.7 (d, IH), 6.73 (d, IH). 6.95 (t. IH). 

EXAMPLE 75 

N.r2-f2.3-DirTiethoxvDhenvt^heDtvl1-NM6-metiivlthioouinolin-S-vl^urea 
31% yield. 

'H NMR (300 MHz. CDCI,) 6 0.81 (t. 3H). 1 .05-1 .3 (c, 6H). 1 .42-1 .65 (c, 2H). 2.49 
25 (s. 3H), 3.12 (c, IH). 3.27 (C. IH). 3.46 (m. IH). 3.53 (s. 3H). 3.8 (s, 3H). 4.44 (b. 1 H), 
6.04 (b. IH). 6.55 (d, IH). 6.66 {d. IH). 6.85 (t. IH). 7.37 (q. IH). 7.61 (d. IH). 8.08 (d, 
IH). 8.17 (d.lH). 8.82(in.1H). 

EXAMPLE 76 

N-f2.4-Bisfmethvtthio1-6-methv!DVridin-3-vll-N'-f2-t3-me1hvlDhenv l^oetvnurea 

30 47% yield. 

'H NMR (300 MHz. CDCIj) 6 0.83 (t. 3H), 1.19 (b. 8H). 1.46-1.72 (c. 2H). 2.27 
(s, 3H), 2.33 (s. 3H). 2.46 (s. 3H). 2.48 (s. 3H). 2.66 (c. IH). 3.13 (c. IH), 3.58 (p. 1H). 
4.23 (b, IH). 5.35 (s. IH), 6.55 (s. IH). 6.87 (d) and 6.88 (s) (total 2H), 6.96 (d. IH). 
7.09 (t. IH). 
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gXAMPLE 77 

N.f2.f3.MethylDhenvl^octYll-N'-f6.meth oxvauinolin-S-vnurea 
54% yield. 

'H NMR (300 MHz. CDCW i 0.83 (t, 3H). 1 .18 (b, BH). 1 .53 (c, 2H), 2.22 (s, 3H). 
5 2.61 (m. 1H), 3.14 (m. 1H). 3.6 (p. 1H). 3.91 (s, 3H). 424 (b. IH). 5.99 {8. 1H). 6.72 (d) 
and 6.73 (s) (total 2H). 6.92 (d. IH), 7.01 (t. 1 H). 7.33 (q, IH). 7.47 (d. 1 H). 8.09 (d. 1 H), 
8.19 (d. IH). 8.77 (q, IH). 

EXAMPLE 78 

N.15-r3.Mrth\HDhenvnoeM1-N'-f6-methvlt hioauinolin-5.vnurea 

10 25% yield. 

'H NMR (300 MHz. CDCI,) S 0.83 (t. 3H). 1.17 (b. 8H). 1.62 (c. 2H). 2.2 (s. 3H), 
2.49 (8, 3H), 2.6 (m, IH), 3.15 (m, IH), 3.68 (p. IH), 4.21 (b, IH), 6.05 (s. IH). 6.71 (d) 
and 6.73 (8) (total 2H), 6.89 (d, IH), 6.99 (t, 1H), 7.37 (q, IH). 7.68 (d, IH), 8.07 (d, IH), 

8.17 (d, IH), 8.82 (t, IH). 
16 EXAMPLE 79 

^.fg.fnaDhth^1.vl^heptvn.N' .f6.methoxvou^no^in.5■vn^^ea 

58% yield. 

'H NMR (300 MHz. CDCI3) 6 0.81 (t. 3H), 1.19 (b. 6H). 1.7 (b. 2H), 3.41 (c. IH). 
3.72 (c) and 3.75 (s) (total 5H), 4.21 (b, IH). 5.88 (s, IH). 7.02 (q, IH). 7.13 (d. IH). 
20 7.25 (t. IH), 7.33 (d, IH), 7.45 (m. 2H). 7.63 (d, IH). 7.83 (d. IH), 7.92 (d, IH), 7.98 (d. 
IH). 8.04 (d.lH). 8.65 (m.lH). 

EXAMPI-E 80 

N-f2-fnaDhth-1-v»heDtvn-N'-r6-methvHhioQuinolin- 5-v»urea 
47% yield. 

25 'H NMR (300 MHz. CDCI,) 6 0.81 (t. 3H). 1 .17 (b, 6H), 1 .7 (b, 2H), 2.35 (s. 3H), 

3.44 (c, IH), 3.6-3.78 (c, 2H), 4.22 (b. IH). 5.97 (8. IH), 7.06 (q. IH). 7.12 (d. IH). 7.23 
(t, IH), 7.43 (m, 3H). 7.6 (d. IH). 7.81 (d. IH). 7.9 (d. IH). 7.96 (d. IH). 8.03 (d. IH). 
8.69 (m. IH). 
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EXAMPLE 81 

N-f2-f2.4-Dim6thvlDhenvl^heDtvn-N'-f6-m ethvHhioQulnolln-S-vl^urea 
41% yield. 

»H NMR (300 MHz. CDO,) 6 0.79 (1. 3H). 1.14 (b. 6H). 1 .48 (c, 2H), 2.0 (s. 3H). 
5 2.2 (s. 3H). 2.47 (s, 3H). 2.95 (c. 1H). 3.15 (m. 1H). 3.5 (p. 1H). 4.06 (b, 1H). 5.91 (s, 
1H), 6.71 (s. 1H). 6.76 (s. 2H). 7.32 (q. 1H). 7.55 (d. 1H). 8.03 (d. 1H). 8.03 (d. 1H). 
8.11 (d.1H). 8.82 (q.lH). 

EXAMPLE 82 

fvl.r2.f2.4-DimethvlDhenvnheDivl1.N'-f6-fnethoxvQul nofin-5-vnurea 

10 57% yield. 

'H NMR (300 MHz, CDCI,) 6 0.8 (t, 3H), 1 .16 (b, 6H), 1 .49 (c, 2H), 2.02 (s. 3H). 
2.23 (s, 3H). 2.97 (c. 1H). 3.13 (m. 1H). 3.55 (p. 1H). 3.9 (s, 3H), 4.14 (b, 1H), 5.89 (s, 
1H), 6.75 (s. 1H). 6.78 (s. 2H). 7.28 (q. 1H). 7.44 (d. 1H). 8.04 (d. 1H). 8.14 (d. 1H). 
8.77 (q. 1H). 

15 EXAMPLE 83 

N.f24-BisfmethvlV6-methylDvridin-3-vl1-N'-r2-f3.4.5-trimethoxvDhenvi^heDtvl1urea 

45% yield. 

'H NMR (300 MHz, CDCI,) 6 0.83 (t, 3H), 1.23 (b, 6H). 1.4-1.7 (c, 2H), 2.3 (s. 
3H), 2.45 (s. 3H), 2.48 (s, 3H), 2.64 (c. 1H). 3.12 (m. 1H). 3.57 (q, 1H), 3.79 (8. 6H). 
20 3.82 (s. 3H). 4.23 (b. IH). 5.39 (b. 1H), 6.27 (s. 2H). 6.64 (s, 1 H). 

EXAMPLE 84 

N-r2.4-BisfmethvlthioV6-methvlDvridin-3.vn-N'-r2-f2.S-dimethvl-4- 
methoxvphenvHheptvllurea 
35% yield. 

25 'H NMR (300 MHz, CDCI,) 6 0.82 (t. 3H). 1.19 (b. 6H). 1.5 (c, IH). 1.63 (c. IH). 

2.11 (s. 3H). 2.2 (s, 3H), 2.34 (s. 3H). 2.49 (s. 3H). 2.54 (s. 3H). 2.98 (c. IH), 3.18 (m, 
IH). 3.49 (p. IH). 3.79 (s. 3H). A2 (b, IH). 5.35 (b. IH). 6.6 (s. IH), 6.58 (s, IH). 6.79 
(s. IH). 
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P(AMPLE 85 

M.fg■4.Bls^nn6thvlthio ^.6.methvlDv^ldin-3-vll.N'-r2-(2.S- 
dimethoxvDhenvl^heDtvnurea 
40% yield. 

5 'H NMR (300 MHz. CDCI3) 6 0.82 (t. 3H). 1 .2 (b, 6H). 1 .63 (b. 2H). 2.34 (s. 3H). 

2.46 (s, 3H). 2.51 (s, 3H), 3.15 (c, 1H), 3.26-3.5 (c, 2H). 3.62 (s, 3H). 3.73 (s. 3H). 4.48 
(b, 1H), 5.64 (b. 1H), 6.58 (s, 1H). 6.61-6.71 (c. 3H). 

EXAMPLE 86 

N-2-f2.5-DimethoxvDhenvl^heDtvn.N'-r6-methvHhioau inolin-5-vl>urea 

10 30% yield. 

'H NMR (300 MHz. CDCI,) 6 0.81 (t. 3H). 1.17 (b, 6H). 1.54 (b. 2H). 2.49 (s. 3H). 
3.08 (c, 1H). 3.24-3.4 (m including 6 at 3.38. total 4H). 3.45 (p. 1H). 3.72 (s, 3H), 4.42 
(b. 1H), 6.05 (b. 1H), 6.49 (d. 1H), 6.52-6.61 (C. 2H). 7.35 (q, liH), 7.61 (d. 1H). B.09 (d, 
1H). 8.14 (d, 1H), 8.81 (m. 1H). 
15 gXAMPL£87 

N-r2.f2.S.DimethexvDhenvl^heDM-N'.r6-methoxvQuin olln.S.vl^uraa 

39% yiald. 

NMR (300 MHz, CDCI,) 0.81 (t. 3H), 1.18 (b, 6H). 1.65 (b, 2H), 3.09 (c, 1H), 
3.27 (m. IN). 3.37 (s. 3H). 3.49 (p. 1H). 3.72 (s, 3H), 3.9 (8, 3H). 4.45 (b, 1H), 5.98 (b. 
20 1H). 6.61 (d. IH). 6.66-6.63 (c. 2H), 7.31 (q. IH), 7.48 (d. 1H), 8.09 (d. 1H). 8.17 (d, 
1H), 8.77 (q, IH). 

M.fg.4.Bi8(malhvtthie \.6.methvlPvrldln.3.vn.N'.r2.f3.6- 
riimethoxvphenvl^heDtvnurea 
25 45% yield. 

'H NMR (300 MHz. CDCI3) 6 0.82 (t. 3H). 1.2 (b. 6H). 1.44-1.68 (c. 2H). 2.33 (s, 
3H), 2.44 (8. 3H). 2.47 (s. 3H). 2.65 (c. IH). 3.11 (m. 1H). 3.58 (p. IH). 3.74 (s, 6H). 
4.22 (b, IH), 6.34 (s. IH). 6.24 (S and c. 3H). 6.54 (s. IH). 

EXAMPLE 89 

30 f^.[3 4-BisfmethvHhio^-6-methvlDvridin-3-vll-N^f2-f2.5-d imethox\rotienvllodv^ 

50% yield. 

'H NMR (300 MHz. CDCI,) 6 0.83 (t. 3H). 1.2 (b. 8H), 1.64 (b. 2H). 2.33 (s, 3H). 
2.45 (s. 3H). 2.5 (s. 3H). 3.15 (c. IH). 3.27-3.5 (c. 2H). 3.61 (8. 3H). 3.73 (S. 3H). 4.43 
(b. IH). 6.47 (b. IH). 6.57 (s. IH). 6.6-6.71 (c. 3H). 
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EXAMPLE90 

N-f2.4-Bisfmethvtthlo\-6-methvlDvridin-3.vn.N'.2.r2-f 9.methvtDhenvn-6.6.6- 
trifluorohexvnurea 
34% yield. 

5 'H NMR (300 MHz, CDCI,) 6 1.42 (c, 2H), 1.65-1.82 (c, 2H), 2.0 (c, 2H), 2.28 (s. 

3H), 2.34 (8. 3H), 1A7 (s, 3H). 2.48 (s. 3H). 2.68 (c. 1H), 3.17 (m. 1H), 3.56 (p, 1H). 
4.28 (b, 1H), 5.39 (s, 1H), 6.56 (s, 1H). 6.88 (d) and 6.89 (s) (total 2H). 6.98 (d. 1H). 
7.12 (t. IH). 

EXAMPLE 91 

10 N-f2-(3-MethvlDhenvnheptvn-N'-f6-pentvtthl0QUinolin-5-v»urea 
53% yield. 

'H NMR (300 MHz, CDCI,) d 0.81 (t. 3H), 0.9 (t, 3H). 1.04-1.7 (c, 14H), 2.2 (s. 
3H). 2.59 (c. IH), 2.93 (t, 2H). 3.14 (m, IH). 3.59 (p. IH), 4.15 (b, IH). 6.11 (s, 1H), 6.69 
(d) and 6.71 (s) (total 2H). 6.89 (d. IH), 6.99 (t. IH), 7.33 (q, 1H). 7.62 (d, IH). 7.98 (d, 
15 1 H), 8.1 3 (d. 1 H), 8.82 (q. 1 H). 

EXAMPLE 92 

N-f2.4-Bisfmethvtthio)-6-tnethvlpvridin-3-vl1-N'-/2.-fS<hloroben2orb1thloDhen-3- 
yl^heptvlVurea 

36% yield. 

20 'H NMR (300 MHz. CDCI,) 6 0.82 (t. 3H), 1 .22 (b, 6H). 1 .63 (b, 2H). 2.23 (s, 3H). 

2.4 (s, 3H), 2.46 (s. 3H). 3.21 (m, IH), 3.51 (c. 2H). 4.32 (b. IH). 5.44 (b. IH). 6.48 (s. 
IH), 7.13 (S. IH), 759 (C. IH). 7.72 (d. IH), 7.41 (s, IH). 

EXAMPLE 93 

N-f2.4-Bisfmethvlthlo^-6-methvlpvridin-3-vll-N'-r2-t3;5-dimethvlphenvl)heDtvl1urea 
25 34% yield. 

'H NMR (300 MHz, CDCI,) ^ 0.82 (t, 3H), 1.21 (b, 6H). 1.57 (b. 2H), 2.23 (8, 6H), 
2.33 (s. 3H), 2.46 (s. 3H), 2.48 (s, 3H), 2.61 (c. IH), 3.13 (m. IH). 3.56 (p. IH). 4.21 (b. 
IH), 5.33 (s. IH). 6.55 (S, IH). 6.67 (8. 2H). 6.78 (s. IH). 
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EXAMPLE94 

N.f2.4-Bis(methvlthIo^-6-methvlnvridln-3-vi1-N'.r2-f2.6-dlmethvlDhenvl^ oetvnurea 
35% yield. 

'H NMR (300 MHz. CDCI3) 6 0.84 (t. 3H). 1.19 (b. 8H). 1.6 (b. 2H), 2.18 (s. 3H). 
5 2.23 (s. 3H). 2.31 (s. 3H), 2.45 (s, 3H). 2.49 (s, 3H). 3.04 (c. 1H). 3.2 (m. 1H). 3.52 (p. 
1H). 4.22 (b. 1H), 6.37 {b. 1H). 6.64 (s, 1H). 6.84 (d) and 6.85 (s). (total 2H). 6.92 (d, 
1H). 

EXAMPLE 95 

N-r2.4-Bis^methvhhloV6.melhvlovrid}n-3-vn-N'-r5-methvl-2-l3' 
10 methylphenvllhexynurea 
44% yield. 

'H NMR (300 MHz, CDCI3) 6 0.79. 0.8. 0.81, 0.82 (2d, 6H). 0.92-1.18 (c. 2H), 
1.38-1 .74 (c, 3H), 2.28 (s, 3H), 2.33 (s, 3H), 2.46 (s. 3H). 2.48 (s. 3H). 2.63 (c. 1H). 3.14 
(m, 1H). 3.58 (p. 1H). 4.22 (b, IN). 5.36 (s, 1H). 6.55 (s. 1H), 6.87 (d) and 6.88 (s) (total 
15 2H), 6.96 (d. 1H). 7.09 (t. 1H). 

EXAMPLE 96 

N.r2.4.Bisfmethvlt hlo1.B-tnethvlDvridin.3.vn.N'.r2-f2.S.dimethvlDhenvl\-4- 
phenvlbutvlluraa 
33% yield. 

20 'H NMR (300 MHz, CDCI,) J 1 .8-1 .96 (m, 1 H), 1 .99-2.14 (m) and 2.1 1 (s) (total 

4H), 2.24 (s. 3H). 2.3 (s, 3H), 2.4-2.54 (m. 8H) Including 2.44 (s. 3H) and 2.49 (s. 3H). 
3.08 (c. 1H). 3.3 (m. 1H). 3.49 (p. 1H). 4.25 (b, 1H). 5.37 (s. 1H), 6.64 (s. 1H). 6.87 (d) 
and (6.9 (s) (total 2H). 6.95 (d, 1H), 7.08 (d) and 7.09 (s) (total 2H), 7.14 (m. IN), 7.23 
(m. 2H). 

25 EXAMPLE 97 

N.f2.4.BisfmethvlthioV6-methvlDvridin-3-vn-N'-r2-f2.5-dimethvlDhenvn-5- 

phenvlpentvllurea 
19% yield. 

'H NMR (300 MHz. CDCI,) 6 1.4-1.8 (c. 4H). 2.17 (s. 3H), 2.22 (6. 3H). 2.3 (s. 
30 3H), 2.43 (s. 3H), 2.48 (s. 3H), 2.53 (c, 2H). 3.08 (c. 1H). 3.2 (m. 1 H). 3.52 (p, 1H), 4.22 
(b, 1H). 5.36 (s. 1H). 6.52 (s. 1H), 6.81 (s) and 6.83 (d) (total 2H), 6.91 (d, 1H). 7.08 (d, 
2H), 7.13 (m. 1H). 7.23 (m, 2H). 
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gXAMPLJE98 

N.T2■4.Bisfmeth^rttMo^^6^methvl^wridifv^3^vl^ -^f-Tg-<naDhtM^)^*^^ 
59% yield. 

'H NMR (300 MHz, CDCI,) 6 0.76 (t, 6H). 1.06-1.34 (c, m, 4H). 1.43 (h, 1H). 1.75 
5 (c. 2H). 2.13 (s. 3H). 2.37 (8. 3H), 2.43 (8, 3H), 3.48 (m, 1H). 3.56-3.82 (e. 2H), 4.21 (D. 
1H), 5.28 (8. 1H). 6.37 (s, 1H). 7.28 (m. 1H). 7.38 (t. 1H). 7.46 (m. 2H). 7.67 (d, 1H), 
7.83 (m.1H). 8.13 (m.1H). 

EXAMPLE 99 

N^r2.4-Bisreth\mhio^-6^nethvlPwidln-3-vn-N'- r2-fnaDhth-1-v>^-6.meth^ 

10 31% yield. 

'H NMR (300 MHz. CDCI,) 6 0.74. 0.76. 0.79 (2d, 6H). 1.06-1.32 (m, c. 10H). 
1.42 (h. 1H). 1.78 (c. 2H). 2.42 (s. 3H), 2.68 (q. 2H). 3.02 (q. 2H). 3.53 (m. 2H). 3.72 (c, 
1H). 4.20 (c. 1H), 5.27 (s. 1H), 6.42 (s. 1H). 7.28 (m, 1H), 7.34 (t, 1H), 7.46 (m, 2H), 
7.67 (d, 1H). 7.81 (m. 1H). 8.12 (m. 1H). 
15 EXAMPLE 100 

N-r2.4-Bisfethvlthio\-6-methvlDvridin-3-vn-N'-r2- f2.5-dimethvlDhenvn-6- 

methvlheDtvilurea 
38% yield. 

'H NMR (300 MHz, CDCIj) 6 0.77. 0.79. 0.81 (2d. 6H). 1.04-1 .72 [c. m including 
20 2t (1.29. 1.31, 6H). total 13H]. 2.18 (s, 3H), 2.22 (s, 3H), 2.46 (s, 3H). 2.81 (q. 2H), 2.98- 
3.25 [m including q (3.08, 2H). total 4H1. 3.53 (p. 1H). 4.2 (c. 1H). 5.32 (s, IH). 6.56 (s, 
IH), 6.W (d, IH). 6.92 (d, IH). 7.26 (s. IH). 

EXAMPLE 101 

N-r2.4-Bis(ethvlthio^-6-methvlDvridin-3.vl1.N'-r2-fna Dhth-1-vl^heDtvnurea 

25 15% yield. 

'H NMR (300 MHz. CDCy 6 0.79 (t, 3H). 123 (m. c. 12H), 1.65-1.94 (c, 2H). 
2.42 (s. 3H). 2.68 (q, 2H), 3.02 (q. 2H). 3.54 (c. 2H). 3.72 (c. IH). AS2 (c. IH), 5.28 (s. 
IH). 6.42 (s, IH), 7.32 (m. 2H), 7.45 (m, 2H). 7.67 (d. IH). 7.82 (m. IH). 8.11 (m. IH). 
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EXAMPLE 102 

f^.p A.BIsfethvHhlo\.6-methvlHvrldln.3.vn -N'-fg-r2.B.dlmethvlDhenvn-6- 
phenvlhexvnurea 
57% yield. 

S 'H NMR (300 MHz, CDCI,) <J 1 .14-1 .36 [c Including 2t (1 .28, 1 .3, 6H). total 10H1, 

1.48-1.8 (m. c. 4H), 2.17 (s. 3H), 2.23 (s. 3H). 2.46 (s. 3H), 2.52 (t. 2H). 2.81 (q. 2H). 
2.29-3.13 [c and q (3.07. 2H) total SH], 3.2 (m, 1H), 3.52 (p. 1H), 4.21 (c. 1H), 5.33 (s, 
1H). 6.56 (s, 1H). 6.85 (d, 1H). 6.93 (d, 1H), 7.13 (m. 3H), 7.24 (m. 3H). 

EXAMPLE 103 

10 N.f2.4-Bisfethvlthio^-6-methvlDviidln-3-vn- Kr.r2.f2.5-dlmeihvlphenvl^heDtvnurea 
48% yield. 

'H NMR (300 MHz. CDD,) 5 0.82 (t. 3H). 1.2 (c. 6H). 1.29. 1.31 (21, 6H). 1i47. 
1.72 (c, 2H), 2.17 (s, 3H). 2.23 (s, 3H). 2.46 (s. 3H). 2.82 (q. 2H). 2.98-3.13 [c including 
q (3.08). total SHJ. 3.19 (m. 1H). 3.53 (p. IN). 4.18 (b. 1H). 5.29 (s. 1H). 6.56 (s. 1H). 
15 6.84 (d) and 6.85 (s). total 2H. 6.92 (d. 1 H). 

EXAMPLE 104 

M.f9 4.BisrmrthvKh lo^AmethvlPwldin■a■vl^■^f.^2.f2■4■6■trimethvtehe^Vl)0C^ 
27% yield. 

'H NMR (300 MHz, CDQ,) 6 0.83 (t, 3H). 1.2 (c. 8H). 1.7 (c, 2H). 2.16 (s. 3H). 
20 2.22 (8. 3H). 2.28 (S. 3H), 2.3 (s. 3H). 2.42 (S. 3H), 2.48 (s. 3H). 3.28 (c, 2H). 3.68 (m. 
1H). 4.14 (b, 1H). 5.29 (s. IN). 6.48 (s. 1H), 6.66 (s. 1H). 6.69 (s, 1H). 

EXAMPi-E 105 

Nl.fg.4-Bisfethvlthlo^-6-meth vlPvridln.9-vl1.N'.f2-f2.5-dimethvlphenvn-6.6.6- 

trifluerohexvllurea 
25 20% yield. 

'H NMR (300 MHz, CDCI,) 6 1.29, 1 .32 (2t. 6H), 1.43 (c. 2H). 1.63 (c, 1H), 1.78 
(c, 1H). 2.0 (c. 2H). 2.2 (s; 3H). 2.24 (s. 3H). 2.46 (s. 3H). 2.84 (q. 2H). 3.0-3.15 [c 
Including t (3.09) total 3H1. 3.22 (m, 1H). 3.49 (p, 1H). 4.26 (b. IN), 5.34 (s, 1H), 6.58 
(s. 1H), 6.86 (d. 2H). 6.95 (d, 1H). 
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gXAMPLf 106 

l^.f9.A.B!srmethvlthin^^ethvlDv r»riln.9.vll.N'.r2.fS-methvlbenzorb1th1ophen-3- 

y HheoMlurea 
10% yield. 

5 'H NMR (300 MHz. CDCI,) 6 0.82 (c, 3H), 1 54 (c. 6H). 1 .74 (c. 2H), 2.2 (s. 3H). 

2.4 (8. 3H). 2.46 (s. 6H). 3.25 (m. 1H), 3.5 (t. 2H). 4.28 (b, 1H). 5.37 (s. 1H). 6.45 (s. 
1H). 6.99 {s. 1H). 7.15 (d. 1H). 7.65 (s, 1H). 7.71 (d. 1H). 

EXAMPLE 107 

f^f-fg 4-BisfmethvHhlo^.6-melhvlpvridin-3-v n-N'.r2-f2-chloroben2orb1thiophen-3- 

10 yl^heptynurea 

32% yield. 

'H NMR (300 MHz. CDCi,) 6 0.79 (c. 3H). 1 .2 (c. 6H). 1.79 (c. 1H). 1.91 (c. lH). 
2.23 (s, 3H). 2.37 (s. 3H). 2.46 (s.3H). 3.4-3.59 (c. 2H). 3.79 (c. 1H). 4.27 (b. 1H). 5.36 
(s. 1H). 6.47 (s. 1H). 7.3 (m. 2H). 7.67 (m. IN). 7.76 (c, 1H). 
15 EXAMPLE 108 

N.r2.f2.S-Dimelhvlphenvl^heDtvn-N'-f6-me lhvtthioauinolin-5-vnurea 

33% yield. 

NMR (300 MHz, CDCI,) 6 0.82 (t. 3H). 1.16 (c. 6H). 1.6 (c. 2H), 2.0 (S. 3H). 
2.13 (s. 3H), 2.47 (s. 3H). 2.96 (m. 1H). 3.16 (m. 1H). 3.55 (p. 1H). 4.09 (b. 1H). 5.97 
20 (s. IH). 6.7 (s. IH). 6.77 (q. 2H), 7.34 (q, 1H), 7.56 (d, 1H). 8.03 (d. 1H), 8.2 (d. 1H), 
8.82 (q. IH). 

EXAMPLE 109 

N.fg.4.BisrmethvtthieV6-inethvlPvr1dln-3-v l1-N'.fg.t2.5-dlmethvlphenvl^.6- 

methvlheptvllurea 
% 35% yield. 

'H NMR (300 MHz. CDCIa) i 0.77, 0.79. 0.81 (2d, 6H), 1 .04-1.7 (c. 7H), 2.18 (s. 
3H). 253 (s. 3H). 2.31 (s. 3H). 2.44 (S. 3H). 2.48 (S. 3H). 3.04 (C. IH). 3.19 (m. IH). 
3.53 (p. IH). 4.2 (b. IH). 5.33 (s. IH). 6.53 (s. IH). 6.84 (d and s. 2H). 6.92 (d. IH). 
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gXAMPLEllO 

N-r2.4.Bisfethv1thioU6-tnethvlDvridin-3-tfn-N'-f2.f2.S- dimethvlDhenvn-5- 

phenvlpentvllurea 
37% yield. 

5 'H NMR (300 MHz, CDCI,) 6 1.26, 1.29. 1.31. 1.33 (2t, 6H), 1.41-1.82 (c, 4H). 

2.17 (s. 3H). 2.22 (s. 3H), 2.46 (s. 3H). 2.54 (c. 2H). 2.81 (q, 2H). 3.0-3.24 [c and 
including q (3.08), total 4H1. 3.52 (p, 1H). 4.2 (b, 1H), 5.31 (s, 1H). 6.56 (s. 1H), 6.82, 
6.85 (8 and d. 2H), 6.91 (d, 1H). 7.08 (d, 2H). 7.15 (d, 1H). 7.23 (t, 2H). 

EXAMPLE 111 

10 N-r2.4-Bis(ethvrthio^-6-methvlPvridin-3-vl1-N'-f2-f2.5-d imethvlDhenvl^octvllurea 
26% yield. 

'H NMR (300 MHz. CDCI,) 6 0.83 (t. 3H). 1 .19 (C. 8H), 1 .27, 1 .29, 1 .32, 1.34 (2t, 
6H), 1.54 (c. 1H). 1.67 (c, 1H). 2.18 (s, 3H). 2.23 (8. 3H), 2.46 ($, 3H), 2.82 (q, 2H>. 
2.98-3.14 le including t (3.08) total 3H]. 3.19 (m. 1H), 3.53 (p, 1H). 4.2 (b. IN). 5.31 (s, 
15 1 H). 6.56 (8. 1 H). 6.83, 6.85 (s and d, 2H). 6.92 (d. 1 H). 

EXAMPLE 112 

^l■r2■4-Bisfethvlth^o^-6-methvlPv^^d^n-3- vn-N^-f2-f2■S-d^methv^Dhenv^-5- 

methvihexvllurea 
39% yield. 

20 'H NMR (300 MHz. CDCI,) S 0.79. 0.80, 0.81. 0.82 (2d, 6H), 0.92-1.18 (c. 2H), 

1.27, 1.29. 1.31, 1.34 (2t. 6H). 1.4-1.75 (c, 3H). 2.17 (8, 3H), 2.23 (8. 3H), 2.46 (8. 3H), 
2.82 (q, 2H). 2.93-3.13 [e Including t (3.08), total SHJ, 3.2 (m, 1H). 3.63 (p, 1H). 4.2 (b, 
1H), 6.3 (8. 1H). 6.56 (8. 1H). 6.83, 6.85 (d and 8. 2H), 6.92 (d, 1H). 

EXAMPLE 113 

25 N-r2.4-Bisfethvfthio^-6-methvlDvridin-3-vl1-N'-r2-f2-chlo roben2orb1thiophen-3^l>-6- 

pethvlheptvnurea 
19% yield. 

'H NMR (300 MHz. CDCI,) 6 0.73, 0.75. 0.76. 0.78 (2d, 6H), 1.01-1.42 [c and 2t 
(1.22, 1.23, 1.24. 1.25, 1.27, 1.28), total lOH], 1.41 (h. 1H), 1.79 (c. 1H). 1.92 (c. 1H). 
30 2.44 (s. 3H). 2.74 (c. 2H), 3.02 (q, 2H). 3.48 (c. 2H), 3.8 (c, 1H), 4.26 (b, 1H). 5.3 (s. 
1H). 6.5 (s. 1H). 7.29 (m, 2H). 7.66 (m, 1H). 7.77 (c, 1H). 
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EXAMPLE 114 

N.f2.4-Bisfethvlthte^-6-meth\rtpwidln-3-vn-N'-r2.f2-ehloroben2olb1thio Dhen-a-vt^^ 
methvlhexvnurea 
35% yield. 

5 NMR (300 MHz, CDCI,) 6 0.75-1 .3 [c including 2d (0.77, 0.78, 0.79, 0.80, 6H). 

and 2t (1.22. 1.23, 1.24, 1.25, 1.27, 1.28, 6H), total UHJ. 1 .47 (h, 1H), 1.76-1.2 (c, 2H), 
2.44 (s, SH), 2.75 (c, 2H). 3.02 (q. 2H), 3.46 (c. 2H), 3.8 (c. 1H). 4.27 (b. 1H), 5.3 (s. 
1H), 6.5 (s, 1H), 7.3 (m, 2H). 7.66 (m. 1H). 7.77 (C, 1H). 

EXAMPI^IIS 

10 N-r2.4-BisfethvlthIo^.6-meth vlDVridin-3-vn-N'-r2-f5.6.7.8-tetrahvdronaDhth-1. 
yl^heptvllurea 

36% yield. 

'H NMR (300 MHz. CDCI,) 5 0.82 (t, 3H), 1.2 (c, 6H), 1.29. 1.31. 1.34 (2t, 6H), 
1 .45-1 .82 (c. 6H), 2.46 (s. 3H), 2.7 (c. 4H). 2.83 (q. 2H). 3.03-3.28 (c including q (3.08). 
15 total 4H). 3.46 (p. IN). 4.23 (b, 1H). 5.3 (s. 1H), 6.58 (s. 1H), 6.85. 6.88. 6.91 (2d, 2H), 
6.98 (t. 1H). 

EXAMPLE 116 

N-r2.4-Bis(ethvtthio)-6-methvlpvridin-3-vl1-N'-f2-f3.5-dimethvlDhenvl^heDtvl1urea 
20% yield. 

20 *H NMR (300 MHz, COQ,) 6 0.82 (t. 3H), 1 .21 (c, 6H), 1.28. 1 .30, 1 .32. 1.35 (2t, 

6H). 1.6 (c. 2H). 2.33 (s, 6H), 2.45 (s. 3H}, 2.61 (c. 1H), 2.84 (q, 2H), 3.05-3.2 [c and 
q (3.1). total 3H1. 3.56 (p. 1H). 4.2 (b. 1H). 5.3 (s. 1H). 6.59 (s. 1H), 6.67 (s,.2H), 6.78 
(s. 1H). 

25 KI-f2.4-Bisfethvlthlo>-6-fnethvlDVridln-3-vn-N'-r2-f2-chlcroben2Qrb1thloDhen-3- 
yhheptvriurea 

51% yield. 

*H NMR (300 MHz, CDQ,) 6 0.79 (I, 3H), 1.04-1 .32 [c including 2t (1.22. 1.23. 
1^4. 1.25. 127. 1.28). total 12H1, 1.81. (c. 1H). 1.94 (c. 1H). 2.44 (s. 3H), 2.76 (c, 2H), 
30 3.02 (q, 2H), 3.48 (c, 2H), 3.8 (c. 1H), 4.27 (b. IH), 5.3 (s, 1H). 6.5 (s. 1H), 7.3 (m, 2H), 
7.66(m, 1H).7.78(c. 1H). 
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EXAMPLE 118 

ty^.fg■4-Blsfethvfth^o^.6-m6thvlPv^ldln.9-^rf^.N '.rg-f9■B.dlmethvlDhenvltoetvl^u^e^ 
19% yield. 

'H NMR (300 MHz. CDCy 6 0.83 (t. 3H). 1.2 (c. BH). 1.27. 1.30. 1.32. 1.35 {2t. 
5 6H). 1.45-1.72 (c. 2H). 2.22 (s. BH). 2.45 (s. 3H). 2.6 (c. 1H). 2.84 (q, 2H), 3.05-3.2 [c 
and q (3.1). total SH], 3.66 (h, 1H), 4.23 (b, IN), 5.35 (s, 1H). 6.58 (s. 1H). 6.67 (s. 2H). 
6.77(8, 1H). 

gXAMPLE119 

N.f2.4-BisfethvlthioV6.m6thvlDvridln -3-vn-N'-r2-f2.5-dimethvl-4- 
10 methoxvphenvimeDtvllurea 
50% yield. 

'H NMR (300 MHz. CDCI,) 6 0.82 (t. 3H). 1 .2 (c, 6H). 1 .26. 1 .29. 1 .31 . 1 .34 (2t. 
6H). 1.44-1.72 (c. 2H). 2.09 (s. 3H). 2.18 (s. 3H). 2.46 (s, 3H). 2.82 (q. 2H). 2.96 (c. 1H). 
3.01-3.2 Ic including q (3.07), total 3H]. 3.48 (p. 1H). 3.78 (s. 3H). 4.18 (b, 1H), 5.29 (s, 
15 1H). 6.48 (s. 1H). 6.56 (s. 1H). 6.77 (s. 1H). 

EXAMPLE 120 

N-r2.4-Bis(methvtthio^6-meth>vlDvridin-3-vn-N'-f2-(5-methvlben 2ofb1thioDhen-3- 

yi^hieptvnurea 

10% yield. 

20 'H NMR (300 MHz. CDCI,) 5 0.82 (t. 3H), 1 .23 (c. 6H). 1 .73 (C. 2H). 2.2 (S. 3H). 

2.41 (s. 3H). 2.46 (s. 6H). 355 (p. 1H), 3.5 (t, 2H). 4.28 (b. 1H), 5.35 (s. 1H). 6.45 (S. 
1H). 6.99 (s. 1H). 7.15 (d. 1H). 7.65 (8. IN). 7.7 (d. 1H). 

EXAMPLE 121 

N.r2-f2-Chloroben2ofb1thioDlien-3.vn.5.fn e<tivlhexvn-N'-f2.6- 
25 diisopropvlphenvl^urea 
43% yield. 

'H NMR (300 MHz. CDCI,) * 0.72-1.31 (c. 20H), 1.46 (h. 1H), 1.78 (c. 1H). 1.82 
(c, 1H), 3.06, (c, 2H), 3.44 (c. 2H), 3.76 (c, 1H), 4.01 (b, 1H). 5.52 (8, 1H), 7.06 (c, 2H). 
7.26 (c. 3H), 7.64 (c, 1H). 7.71 (c. 1H). 
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gyAMPLE 122 

N.fg 6.DtlscDpnvlphenvn- N'.f2.fS.methvlben2orb1thiophen-3-Yl)-S- 

^athvlhexvllurea 
44% yield. 

6 'H NMR (300 MHz. CDCI,) 6 0.76-1 .3 [m, c Including d (0.79, 0.81 ), total 21H1, 

1.46 (h. 1H), 1.68 (c, 2H), 2.45 (s, 3H). 3.08 (c) and 3.17 (m). (total 2H), 3.47 (c, 2H). 
4.08 (b. 1H). 5.57 (S. 1H). 6.86 (s. 1H). 7.05 (s. 1H). 7.07 (s. 1H). 7.14 (d, 1H). 7.22 (d. 
1H).7.51 (S.IH), 7.67 (d.lH). 

EXAMPLE 123 

10 N.[9.fR«>nzorblt hiftBhen^.vt^henh/n.lsr.f2.6^ll80DrODVlPh9nvnurea 

41% yitld. 

'H NMR (300 MHz. CDCI,) 0.76-1 .31 (c. 20H), 1.68 (c, 2H). 1.95 (c. 1H). ?.05 
(c. 2H). 3.25 (p. 1H). 3.49 (c. 2H). 4.1 (b. 1H). 6.72 (8, 1H). 6.92 (s. 1H), 7.06 (s. 1H). 
7.08 (s. 1H). 7.21-7.38 (c, 3H). 7.74 (m. 1H), 7.8 (m. 1H). 

M.fg.men2ofb1tb8QPhen.3.vl>.6-methvlhePtvn -N'.f2.6.diisODrOPViPhenvl)urea 

58% yield. 

'H NMR (300 MHz. CDCIj) tf 0.74-1 .48 [m, c Including 2d (0.76, 0.77. 0.78, 0.80) 
total 22H1. 1.67 (m. 2H). 1.8 (c, 1H). 3.07 (c. 2H). 3.25 (p. 1H). 3.48 (c. 2H), 4.1 (b. 1H). 
20 5.68 (s. 1H). 6.92 (s. 1H). 7.08 (s. 1H). 7.08 (s. 1H). 7.2-7.4 (c. 3H). 7.74 (m. 1H). 7.8 
(m. 1H). 

EXAMPLE 125 

^».p-f2.ChlorQben2ofb1thioohen-3 -v»\-6-fnethY'hep1vl1-N'-(2.6- 

HiiB^pppylphenvl^urea 
25 70% yield. 

'H NMR (300 MHz. CDCI,) i 0.7-1.3 [c and 2d (0,73, 0.75. 0.76. 0.78), total 
22H1. 1.4 (h, 1H). 1.73 (c. 1H). 1.91 (c. 1H), 3.06 (c. 2H). 3.44 (c. 2H). 3.76 (c. 1H). 4.02 
(b. 1H). 5.54 (s. 1H). 7,06 (C. 2H), 7.2-7.32 (c. 3H). 7.64 (m. 1H). 7.71 (c. IH). 
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Kl.fg.6.DiigoDrQPvlph6nvn.N '.rg.f5.fr>ethvlbenzorb1thipphBn.9.vtU6.6.6» 

ttifluorohexvllurea 
70% yield. 

5 'H NMR (300 MHz, CDCI,) 6 0,8-1 .3 (c, 12H). 1 .51 (m. 2H). 1 .78 (m. 2H). 2.0 (m. 

2H). 2.46 (s. 3H). 3.07 (c. 2H), 3.25 (p. 1H). 3.48 (m, 2H), 4.11 (b, 1H). 5.6 (s. 1H). 6.92 
(S. 1H). 7.07 (d, 2H), 7.16 (d. 1H), 7.24 (d. 1H). 7.52 (s, 1H). 7.69 (d. 1H). 

EXAMPLE 127 

N-r2.r2-Chlorobenzorb1thlophen-3-vn-6.6.6-tr muorohexvn-N'>f2.6- 
10 diisopropvlDh envnurea 
46% yield. 

'H NMR (300 MHz, CDCI,) 6 0.78-1.27 (c. 12H). 1.42 (c, 2H). 1.85 (c, 1H). 2.02 
(c, 3H), 3.08 (c. 2H). 3.47 (c, 2Hj, 3.79 (c. 1H). 4.08 (b. IN). 5.58 (s, 1H). 7.07 (d. 2H). 
7.2-7.35 (c, 3H), 7.7 (c, 2H). 
15 EXAMPLE 128 

N-f2.6-DiisoDropvlphenvn-N'-r2-(naphth-2-vn-6.6.6-trinuorohexvnurea 

67% yield. 

'H NMR (300 MHz. CDCI,) S 0.63-1 .14 (c. 1 2H). 1 .45 (m. 2H). 1 .68-2.08 (e, 4H). 
2.9 (c, 1H), 3.09 (c. 1H). 3.4 (e. IH), 3.6 (c. 1H). 3.79 (c. 1H). 4.07 (b. IN). 5.67 (s. 1H). 
20 7.02 (d. 2H). 75 (m. 2H). 7.34 (t, 1H), 7.47 (m, 2H), 7.68 (d, IH). 7.82 (m. IN), 8.06 (c. 
IH). 

EXAMPLE 129 

N.ry.7-tMfluoro-g-faaDhth-1-vl^heDtvn-N'-f g-6.d»soprbpvlphenvl^urea 
58% yield. 

25 'H NMR (300 MHz. CDCI,) 6 0.63-1.46 (c. 16H). 1.57-1.9 (c. 4H). 2.92 (c. IH). 

3.08 (e, IH). 3.39 (m. IH), 3.59 (c. IH). 3.75 (c, IH). 4.03 (b. IH). 5.57 (8. IH). 5.48. 
6.67, 5.86 (3t. total IH), 7.0 (d, IH). 7.18 (t. 2H). 7.32 (t, IH). 7.44 (m. 2H), 7.65 (d. 1H). 
7.8 (m. IH), 8.05 (m. IH). 
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EXAMPLE 130 

N-r7.7-difluoro-2-f2-chlorobenzofb1t hioDhen.3-vnheHtvl1-N'.(2.6- 

diisoproDvlphenvl^urea 
73% yield. 

6 'H NMR (300 MHz. CDCI,) S 0.73-1 .6 (c. 16H), 1 .56-1 .85 (c, 3H), 1 .96 (c. 1H), 

3.07 (c. 2H). 3.47 (c. 2H), 3.77 (c. 1H), 4.05 (b. 1H), 5.59 (s, 1H). 5.50, 5.69. 5.88 (3t 
total 1H). 7.06 (d. 2H). 7.2-7.35 (c. 3H), 7.62-7.77 (c. 2H). 

EXAMPLE 131 

NI-f2-f5-Chloroben2orb1thiophen.3.vf^heptvn .N'-f2.6^llsoprQPvlnhenvl^urea 

10 59% yield. 

'H NMR (300 MHz. COa,) 5 0.77-1.46 (e, 21 H). 1.65 (m. 2H). 3.01-3.24 (m. 3H). 
3.46 (m. 2H). 4.04 (b. 1H). 5.6 (s. IN). 7.02 (S. 1H), 7.08 (c. 2H). 7.26 (m, 2H). 7.71 (m. 
2H). 

EXAMPLE 132 

15 Kl.rg-fg-Chloroben2ofb1thioph en-3-vl\heDtvn.N'.f2.6.diisopropvlDhenvl^urea 
60% yield. 

'H NMR (300 MHz. CDCI,) 0.74-1.42 (c. 21H). 1.75 (c, IN), 1.92 (c, 1H). 3.07 
(c. 2H), 3.45 (c. 2H). 3.76 (c. 1H). 4.02 (b. 1H). 5.74 (S. 1H). 7.06 (c. 2H). 7,2-7.34 (m. 
3H). 7.65 (m. 1H), 7.7 (C. 1H). 
20 EXAMPLE 133 

N.f2.fS.ChlorQbenzorb1th lophen.3.v!^.6.B.6-trHluorohexvn.NM2.6. 

diisopropvlDhenvl^urea 
72% yield. 

'H NMR (300 MHz, CDCIj) 6 0.82-1.32 (C, 12H), 1.6 (m, 2H), 1.76 (c. 2H), 2.0 
25 (c, 2H). 3.07 (c. 2H). 3.23 (p. 1 H). 3.48 (c. 2H). 4.1 1 (b. 1 H). 5.68 (s. 1H). 7.07. 7.09 (d 
and s. 3H), 7.21-7.34 (m, 2H), 7.72. 7.75 (d and s. 2H). 

EXAMPLE 134 

N-f2.6-fDiisoprppvlphenvlVN'.r2-f5-methvlben2orbnhlophen-3-vl>heDtvl]urea 
60% yield. 

30 'H NMR (300 MHz, CDCI,) i 0.76-1 .32 (c, 21 H). 1 .67 (c. 2H), 2.45 (s, 3H), 3.08 

(c. 2H). 3.2 (p. 1H), 3.47 (t, 2H). 4.06 (b, 1H), 5.6 (s, 1H). 6.86 (s, 1H). 7.07 (d. 2H), 
7.14 (d, 1H). 7.22 (d, 1H). 7.62 (s. 1H), 7.67 (d. 1H). 
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EXAMPLE 135 

N.fg.fB.Chloreb an7orblthiophen.9.vn.6.methviheDtvn»N'-f2.g- 
dHsooroDvlDhenvl^urea 
49% yield. 

5 'H NMR (300 MHz, CDCIj) 6 0.75-1 .8 [c including 2d (0.76. 0.78. 0.79. 0.80). 

total 23H). 2.26 (m. 2H), 3.07 (p. 2H). 3.18 (p. 1H). 3.47 (c. 2H). 4.06 (b. 1H). 5.65 (s. 
1H), 7.03 (s. 1H), 7.08 (c. 2H). 7.2-7.3 (m. 2H), 7.71 (m. 2H). 

EXAMPLE 136 

N-f2.6-fDiisoproDvlDhenv»-N'-r2-f2.5-dimethvlDhenv!>-6.6.6-triflu orohexvnurea 

10 37% yield. 

'H NMR (300 MHz. CDCI3) 6 0.9-1.76 (c, 16H). 1.98 (m, 2H). 2.08 (s. 3H), 2.19 
(s. 3H). 2.95-3.21 (0. 4H). 3.52 (p. 1H). 3.97 (b. 1H). 5.6 (b. IH). 6.74 (s. 1H). 6.83' (d. 
1H). 6.9 (d. IH), 7.11 (d, 2H), 7.28 (t, 1H). 

EXAMPLE 137 

t5 N-n-.7.Difluoro-2-(2.5-dimeth vlDhenvl^heDtvn-N'.f2.6<fiisopropvtphenvl^uraa 
65% yield. 

'H NMR (300 MHz. CDCI,) 6 0.92-1 .82 (c, 20H), 2.06 (s, 3H). 2.18 (s, 3H). 2.98 
(c. IH). 3.12 (c. 3H), 3.51 (p, IH), 3.95 (b. IH), 5.61 (s. IH), 5.52, 5.71. 5.9 (3t. total 
IH). 6.74 (s, 1H), 6.81 (d, IH), 6.89 (d, IH). 7.1 (d. 2H). 7.27 (I. IH). 
20 EXAMPLE 138 

N.f2.6.Di^soD^ODVlDhBnvl^■N^■f9 .fnaBth.1.v»heDt^/llu^ea 

61% yield. 

'H NMR (300 MHz, CDOj) tfO.78 (t. 3H), 0.9-1.3 (m and c, 18H), 1.72 (c. 2H), 2.85-3.16 
(c. 2H). 3.41 (m, IH), 3.58 (c. IH), 3.72 (c, IH). 4.02 (b, IH). 5.49 (s. IH), 7.01 (d, 2H), 
25 7.18 (m. 2H). 7.31 (t, IH). 7.44 (m. 2H). 7.65 (d, IH). 7.8 (m. IH). 8.07 (m. IH). 

gXAMPLE 139 

M.f2 6-DiisoDroDvlDhenvn.N'.f6^nethvl.g.fnaDth.1.vniieDtvnurea 
59% yield. 

'H NMR (300 MHz, CDCI3) 6 0.74 (1, 6H), 0.91-159 (m and e. 18H). 1.4 (h, IH). 1.7 (c, 
30 2H). 2.84-3.16 (c. 2H). 3.41 (m. IH), 3.51-3.8 (c, 2H). 4.02 (c, IH). 6.51 (s. IH). 7.0 (d. 
2H). 7.19 (m. 2H). 7.31 (t, IH). 7.44 (m. 2H), 7.65 (d, IH), 8.07 (m, IH). 



VifO 93/24458 



PCr/US93/03539 



•56- 

QMSIIVS 

1 . A compound of the f oimula 

Q 

1 II 
r1 C 

I 

H 

wherein Q is oxygen or suKur 

R" is .{CH,HCR"R'°),(CH,),-Ar XXXVIII 
wherein n is 0 or an integer from 1 to 3; 
zisOorl; 

and r is 0 or an integer from 1 to 4; 

R" and R*" are independently selected from hydrogen, optionally halogenated 
(C,-C„) alkyi, optionally substituted aryHCi-Cg) alkyl, (Cj-Cj) cycloalkyl-{C,-C5)alkyl and 
Ar; or R" and R" and the carbon to which they are attached forni a (C4-C,) cycloalkyi 
ring or a benzene-fused (Cg-C,) cycloalkyi or -heteroalkyi ring; with the proviso that R" 
and R" cannot both be hydrogen; 

Ar is selected from the group consisting of 



10 



15 



25 



30 
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10 



15 



20 



XXX 



<R«); 



(R»). 




<R">, 



XXXII 



XXXIV 



XXXI 



and 



<R"). 



XXXI n 



<R'»>. CR»>^ 



XXXV 



25 



Wherein U is J, a direct bond -CH=CH- or -CHjCHj-; 

z, n and r are as defined above; x Is an Integer from 3*to 10 and w Is 0 or an 

integer from 1 tox-1. 

R'^ and each R" Is independently selected from the group consisting of 
optionally halogenated {C,-Cc)alkyl, optionally halogenated (CrCe)alkojcy, optionally 
halogenated (C,-Cfi)alkytthlo, phenyl and halogen; wherein the alkyi groups In said 
30 alkyl. alkoxy and althylthio groups may be straight chained or H comprising three or 
more carbons may be branched, cyclic or a combination of cyclic and branched or 
sfraight chained moieties; 

or R" and R" together fonn a group of the formula 
-J(CH,)rJ-or-(CH2),- 
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wherein J Is oxygen or sulfur; 
t Is an Integer from 1 to 3; 
and q Is an integer from 3 to 5; 
KIsJ-or^HsCH-: 
5 Lls-(CH,)„or^CH,KJ.: 

wherein J Is as defined above; 
u Is an integer 3 to 5; 
and vis 2. 3 or 4; 

R'» Is hydrogen, optionally substituted (C,-C,)all<yl, optionally substituted (C,- 
10 Ce)cyeloalkyl, or optionally substituted aryl-(C,.C4)alkyl; with the proviso that Is 
hydrogen If any one of n, z or r In formula XXXVIII is not 0; 
Is selected from the group consisting of 



15 



20 




XXVI 



wherein m Is 0 or an integer from 1 to 4; 
y IsOor 1. 

Each I is independently selected from Oto 3; 

Eac*) R' and R" Is Independently selected from the group consisting of halogen, 
30 optionally halogenated {C,-C,)alkyl. optionally halogenated (0,-0,) alkoxy, optionally 
halogenated (C-Ce) all<ytthlo, (Cj-C,) cydoalkyithlo, phenyl (C, A)alkylthio. substttuted 
phenyJthio, heteroarylthio, heteroaryloxy, (C,-Ce) aikylsulfinyl. (C,-Ce) alkyisuHonyi. (Cj- 
Cj) cycloalkylsulfinyl, (Cj-C,) eyckjalkylsulfonyl, phenyl (C.-C,) aikylsulfinyl, phenyl (C,- 
Cj) alkylsuttonyi, substituted phenylsuHinyi, substituted phenylsulfonyl. heteroarylsulfinyl. 
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heteroarylsulfonyt. and NR'W, wherein R" and R" are the same or different and are 
selected from the group consisting of hydrogen, (C,-C,) all<yl. phenyl, substituted 
phenyl. (C,-C«) acyl, aroyi, and substituted aroyl. wherein said substituted phenyl and 
substituted aroyl groups are substituted with one or more substituents independentiy 

6 selected from the group consisting of (C,-C,) alltyi. (C,-C,) alkoxy. (C,-C«) allcytthio, 
halogen and trifluoromethyi, or R^" and R" , togettier wRh the nifrogen to which they are 
attached, form a ptperidine. pyrrolidine or morphoiine ring; and 

B, D, E and G are selected from tiie group consisting of nifrogen and carbon, 
with the proviso tiiat one or more of B, D and E is nitrogen, and witii the proviso tiial 

10 when G is nifrogen. the group XV/I is attached to the nifrogen of fonnula I at the 4 or 
5 position of the pyrimidine ring (designated by a and b) wherein any of said nitrogens 
may be oxidized; 




XXVII 



wherein R^, and R* may be the same or different and each is independently 
15 selected from the group consisting of optionally halogenated (C,-C6)alkoxy, optionally 
halogenated (Ci-Cjlalkytthib, optionally halogenated (C,-C5)alkyl and halogen; with the 
proviso that when R^ is a group of the formula XXVII Ar is a group of formula XXXIll or 
XXXV and K Is not CH=CH except when R^' and R'° are Independently selected from 
hydrogen and halogenated (C,-C,2)alkyl with the proviso that R^^ and R'° are not both 
20 hydrogen and r in formula XXXVIII Is 0; or a pharmaceutically acceptable saK of said 
compound. 

2. The compound according to dalm 1 wherein R' is a group of fonnula 
XXIV wherein E is carbon and B or D is nitrogen. 
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3. The compound according to claim 1 wherein is a group of formula 
XXVI wherein G is carbon. 

4. The compound according to claim 1 wherein is a group of formula 

XXVi wherein G is nitrogen. 
5 5. The compound according to claim 2 wherein R^ is 



10 




and R'* Is selected from the group consisting of optionally substituted (C,-C8)alkyl and 
optionally substituted (CrC8)alkoxy, optionally substituted (CrC8)alkylthlo, preferably 

15 all<ylthlo; R" Is selected from the group consisting of ben2enefused(CB-CB) cycloalkyi 
and optionally substituted (C^-Ce)alkyl wherein said substituents are selected from the 
group consisting of phenyl, ben2o[b]thiophenyl, biphenyl, fluorenyl. naphthyl, halogen 
and (Ca-Cia) cycloalkyi wherein said phenyl, naphthyl, cycloalkyi, biphenyl, fluorenyl and 
benzo[b]th!ophenyi groups are optionally substituted with substituents selected from 

20 the group consisting of optionally halogenated (C,-Cfl)alkyl, optionally halogenated (C,- 
Ce)alkoxy, optionally halogenated(CrC6)atkylthio and halogen and R^" is selected from 
hydrogen, optionally halogenated(CrCe)alkyl(Cj-C,a)cycloalkyloroptionallysubstituted 
aryl-(C,-C6)alkyt wherein said aryi groups are optionally substituted ^th substituents 
selected from the group consisting of optionally halogenated(C|-Ce)alkyl, optionally 

25 halogenated(C|-Ce)alkoxy, optionally halogenated(C,-Ce)alkylthio and halogen. 
6. The compound according to daim 3 or claim 4 wherein R^ Is 



30 




XXVIR 



XXVIB 
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and each R" is Independently selected from the group consisting of (C,-Ce)alkyl, and 
(C,-CB)alkylthlo. R" Is selected from the group consisting of ben2enefused(Cs-C,) 
cydoalkyl and optionally sul>stltuted (C,-C,)alkyl wherein said substltuents are selected 
from the group consisting of phenyl, biphenyl. fluorenyl. benzotblthlophenyl, naphthyl. 
5 halogen and (Cs-Ct,) cydoalkyl wherein said phenyl, naphthyl, cydoalkyl, biphenyl. 
fluorenyl and benzolbjthlophenyl groups are optionally substituted wKh substHuents 
selected from the group consisting of optionally halogenated {C,-C6)alkoxy, optionally 
halogenated(C,-Ce)alkyl, optionally halogenated(C,-Ce)alkylthio and halogen and 
is selected from hydrogen, optionally halogenated(C,-C,)alkyl,(C,.C„)cydoalkyl or 
10 optionally substituted aryl-(C,.Ce)alkyl wherein said aryl groups are optionally 
substituted wKh substHuents selected from the group consisting of optionally 
halogenated{C,-C9)alkyl. optionally halogenated(C,-Ce)alkoxy. optionally 
halogenated(C,.C6)alkyKhio and halogen with the provisos that If the R' is of the 
fonnula XXVIA; R' In the 6-position Is preferably hydrogen or alkyi and each R' In the 
15 4- and 2- position is preferably alkylthlo and If R' Is of the fonnula XXVIB R» in the 2- 
position Is preferably hydrogen or alkyI and each R» in the 4- and S-posltion is 

preferably alkylthlo. 

7. A compound according to daim 1 , said compound being selecled from 

the group consisting of: 
20 N-l2.4-Bis(methylthio)-6-methylpyrldin.3.yll-N'.(indan.2.yl)-N'-(4- 

i8opropyibenzyl)urea; 

N-[2.4-Bis(methylthio)-6-methylpyridin-3-yll-N'-(2.5-dimethylbenryl)-N'-rmdan.2- 

yl)urea; 

N-l2.4-Bis(methylthio)-6-methyipyridin-3-yIl-N'-(2.4^methylbenzyl)-N'-(lndan-2- 
25 yl)urea: 

N.I4.6-Bis(methylthlo)-2-methylpyrimldln-5-yll-N'-(lndan.2-yl)-N'-(4- 

isopropylbenzyl)urea; 

N-I4.6-Bis(methylthlo)-24nelhylpyrlmldln*yQ-N^(2,4<linr»ethylbBnzylH^'^ 

yl)urea; 

30 N-(2.5-Dlmethyibenzyl)-N-(indan.2-yi)-N'-(6-methyithloqulnoiin-5-yl)urea: 

N-l2.4-Bis(methyithlo)-6.methylpyridin.3.yl]-N'-(2-chlorobenryl)-N'-0ndan-2- 

yl)urea; 

N-I4.6-Bis(methylthlo)-2-methylpyrimIdin-5-yn-N'-(2,5<llmethylbenzyl)-N'^^ 
yl)urea; 
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N.[4.6-Bls(inethylthlo)-2-methylpyrlmidln-5-yll.N'.(lndan.2.yl)-N'.l4-(3. 

inethylbutyl)benzyf]urea; 

N-I2.4-Bls(methytthlo).6.methylpyrldln.3.yll-N-.(lndan-2-yl)-N'-I4-(3- 

inethylbutyi)benzyqurea: 
5 N-l2,4.Bis(methylthto).6.methylpyrIdln.3-yll-N'-(lndan.1.yl)-N'.(nBphth-1- 

/ ylmethyQurea; 

N.[2.4-Bi8(methylthlo)-6-methylpyrldin-3-yll-N'.(lndan.1-yl)-N^(naphth-2- 

ylmethyl)urea: 

N.I2.4-Bls(methylthIo).6-nr.ethylpyrldln.3.yl].N'.(lndan.1.yl).N'.(4-t- 

10 butylbenzyQurea; 

N.t2.4.Bls{methyIthlo).6-methylpyrldfn-3-yll.N'.llndan.1.yl)-N'.(4. 

phenylbenzyl)urea: 

N-l2.4.Bis(methylthlo).6.methylpyridln-3-yll-N'.{indan-2-yl)-N'.(naphth-l. 
ylmethyl)urea: 

15 N-I2.4.Bis{methylthlo)-6-methylpyrldln.3.yll-N'-(lndan-2-yl)-N'.(naphth-2- 
ylmethyl)urea; 

N-[2.4-Bis(methylthlo)-6.methylpyridin-3.yll-N'-(indan-2-yl)-N'-(2.4.6- 

trimethylbenzyOurea; 

N.l2.4-Bis(melhytthio)-6-methylpyridin-3-yll.N^(2,3-dichloroben2yl)-N^M^^ 

20 yl)urea; 

N-I2.4-Bis(methylthio)-6-methylpyridin-3-yll-N'.[2.2<liphenylethyIlurea; 

N.(2.2-Diphenylethyl)-N'-(6-inethyHhloqulnoIln-6-yl)urea; 
N-t4.6-Bis(methyHhio)-24nethylpyrimldln-5.yI]-N'-(2,2-diphenylethyI)urea: 
N-[4.6.Bls(methylthlo)pyrimfdin.5-yll-N'-(2.2-dlphenylethyI)ur»a: 
25 N-I2,4-Bis{methymiio)-6-methylpyridln-3-yll-NH(1l>henyteyclopert/)mett^^ 
N.(6-Methylthioqulnorin-5-yl)-N'-l{1 .phenylcyclopentyl)methyl]urea; 
N-t2,4-Bls(methylthlo)-6-methylpyrldln-3-yll-N'-H1-(4. 

methylphenyl)cyclopentyl)TnethyIlur«a; 

N.l{1-(4-Methylphenyl)eyclopentyl}methyll-NM6-nr«ethylthloqulnolin-S-yl)urea; 

30 N-(6-Methynhloqulnolin-5-yl)-N'-I(1-Phenylcydohexyl)rnethylJurea; 

N-12.4^is(methylthlo).6^nelhyIpyridl^3-yO.N'-l(1-phenylcydoh^^ 

N.[(1^4.Methylphenyl)eyclohexyl}methyll-N^(6^nethylthIoquhonn-5-yl)urea: 

N-I4.6.Bls{melhylthio).2-methylpyrlmldln-5-yl]-N'.H1-(4. 

methylphenyl)cycIohexyl}methyllurea; 
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N-[2,4-Bls(m©thylthlo)-6-methylpyrldln-3-yll-N'-H1-(4- 

methyiphenyl)cyclohexyl}methyl]urea; 

^^I2,4-Bis(methylthIo)-6^nemylpyridln■3-y^-N'-I(2■ethyI^-phenyl)bu^ 
^^I2,4-BlsOsopropy«hio)-6-memyIpyridin-3■y^.NM(2-ethyl-2-phenyl)blltyll^ 
5 N-I2.4.Bls{methylthlo)-6-melhylpyrldln-3-yl-N'-l(2-ethyl-2-{2- 

tnethytphenyt})butyl]urea; 

N-l2.4-Bi8(methylthte)-6-methyIpyridin-3-yl-N'.[{2-phenyI-2-propyl)pefTtyl]urea; 

N-t2,4-Bls(methylthlo)-6-inethylpyridin-3-yl-N'-[{2-{2-methyJphenyl}-2- 
propyl)pentyqur8a; 

10 N-[2.4-Bi8(m«thylthlo)-6-methylpyridln.3-ylJ-N'-[(2-{2.methylphenyl}.2. 

butyl)hexyi]urea; 

N-t2,4-Bi8(methylthlo)^ethylpyridin-3-yl-N'-[(2-{2,5.dlmethoxyphenyl}.2- 
propyl)pentyllurea: 

N.[2.4-Bis(methylthlo)-6-methylpyridln-3-yl]-N'-I(2-{2,3-dlmelhoxyphenyI}-2- 

15 propyl)pentyI]urea: 

N-[2,4-Bis{methylthio)-6.methylpyrldin-3-yll-N'-l(2-{2,6-dimethylphenyl}.2- 

propyl)pentyl]urea; 

N-t2,4-Bis(methytthio)-6-methylpyrid!n-3-ylI-N'.I2-(2-mBthylphenyl)hexyOurea: 

N-t2-(2-Methylphenyl)hexyll-N'-[6-methylthioquinolln-5-yl]urea; 
20 N-I2.4-Bis(methylthlo)-6<nethylpyridin-3-yIl-N'-I2-(4-methylphenyl)heptyllurea: 

N-t2-(4-Methylphenyl)heptyI]-N'-(6-methylthloquInolln-5-yl)urea; 

N-[2.4-Bis(methylthio)-6-methylpyridin.3.yIl-N'.t2-(3-methylphenyl)heptyllurea; 

N-l2-(3-Methylphenyl)heptyll-N'-(6-methylthloqulnolin-6-yl)urea; 

N-l2-(3-MethylphenyI)heptyIl-N'-(6^netho)eyqutnoHn-5-yl)urea: 
25 N-[2.4«s(melhylthio)*melhylpyrirfin-3.yn.N'-[2-(2.6-dlmrthylphenyl)he 

N.t2-(2,5-Dimethylphenyl)hexyll-N'-(6^nethyllhlc)qulno!ln•6.yl)urea; 

N-l2-(2,5-Dlmethylphenyl)hexyn-N'-(6<nethoxyqulholln-5-yl)urea; 

N-[2,4-Bis{methyltWo)-6-methylpyridlrv3-yO-N'-I2-(2,5^inW^ 

N-p,4-Ks(me!hynhte)*4nelhylpyridin-3-yll-N'-I2-(2,4-dimethy!^^ 
30 N-I2.4-Bis(methylthlo)-6-methylpyridln-3-yll-N'-I2-(3-methylphenyl)hexyllurea; 

N-[2,4-Bis(methyItWo)-6-methylpyridirv*yO-N'-|2H2,4-dimelhy^^ 

N-t2.4-Bis(methynhlo)-6-methylpyridin-3.yq-N'-p-(naphth-1.y!)heptyllurea; 

N-[2,4-Bls(methylthIo).6-methylpyridln-3-yIl-N'-l2-(naphth-2.yl)hBxyIlurea: 

N.I2,4-Bis(methyHhlo)-6-methyIpyridin-3.yl]-N'-l2-(naphth-1-yl)hBxyIJurea; 
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N-(6-Methylthioquinolin.5-yl)-N'-t2-(naphth-1-yl)hexyI)urea: 
^^[2.4-Bis(methylthio)-6-methylpyridin-3-yl^N'-[2-(2>dimethoxyphenyl)heptyll- 

urea; 

N-l2-(2,3-DimethoxyphenyI)heptyll-N'-(6-methyhhloqulnolin^yl)urea: 
5 N-[2,4.Bis(methy!thlo)-6-methylpyridln-3-yll-N'-[2-(3-methylphenyl)octylJurea: 
N-I2-{3-Methylphenyl)octyll-N'-(6-methoxyquinolin-5-yl)urea: 
N-[2-(3-Methylphenyl)octyl]-N'-(6-methylthioquInolin-5-yl)urea: 
N-l2-(Naphth-1-yI)heptyl]-N'-(6-methoxyqulnolin-5-yl)urea; 
N-[2-(Naphth-1-yI)heptyll-N'-(6-inethylthioquinolin-5-yl)urea; 
10 N-[2-{2,4-DimethylphenyI)heptyl]-N'-(6-methylthioqulnolin-5-yl)urea; 

N-I2-(2,4-Dimethylphenyl)heptyll-N'-{6.methoxyqulnoHn-5.yJ)ur6a: 

N-[2.4-Bis{methyl)-6^nethylpyridln•3■y^-N^I2•(3.4>trimethoxyphenyI)hept^ 

N-[2,4.Bls(methylthlo)-6-methylpyrldin-3-yll-N'-I2-(2,5-dimethy|.4- 

methoxyphenyl)heptyl]urea: 
15 N-l2.4-Bls(methylthio)-6-methylpyrldln-3-yIl-N'-I2.(2.5.dimethoxyphenyl) 

heptyljurea; 

N-l2-(2.6-Dimethoxyphenyl)heptyI]-N'-(8^nelhylthloqulnolIn-5^l)uroa; 

N-l2-(2.S^)lmethoxyphenyl)h«ptyI-N'.(6-mBthoxyquInolln-6-yl)urea; 

N-(2.4-Bl8(methylthlo)-6.in*thylpyrldln-3-ylJ-N'-[2.(3,5- 

20 dimethoxyphenyi)heptyl]urea: 

N-I2,4^is(methylthio)*methylpyridin*yIl-N^t2K2^imelhoxyphenyl)^^ 
N-I2.4-Bls(methylthlo)-6-methylpyridin-3-yll-N'-2-[2-(3-methylphenyl)-6,6,6- 

ti1fluorohexyl]urea; 

N-l2-(3-MethyIphenyl)heptyll-N'-(6-pentylthioqulnolin-5-yl)urea; 
25 N-I2.4-Bls{m«hylthio)-6-methylpyridln-3-yl]-N'-{2.-(5-chloroben2oIblthlophen-3- 

yl)heptyl}ur»a'. 

N-(2,4-Bl8(methynh!o).6-melhylpyridin-3-yO-NM2-(3.5KJimethylphenyl)hep^ 

N-I2,4«8(mBlhylthio)-6<nethylpyridin-3-yll-N'-[2-(2,5<lirnethylphenyl)octyllurea; 

N-I2.4-Bis{methylthlo)-6-methyIpyridln-3-yll-N'-[6-methyl-2-{3- 

30 methylphenyl}hexyl]urea: 

N-[2,4-Bi8(methylthlo)-6-methylpyridin-3-yIl-N'-I(2-{2,5-dimethylphenyl>-4- 

phenylbutyqurea; and 

N-I2,4-Bis(methylthio)-6-methylpyrldin-3-yll-N'-l2-(2.5-dlmethylphenyl)-5- 

phenylpentyQurea. 
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8. A compound according to claim 1 comprising at least one radiolabel 
selected from the group consisting of tritium and carbon-14. 

9. A pharmaceutical composition comprising an ACAT Inhibiting effective 
amount of a compound according to claim 1 and a pharmaceutically acceptable diluent 

5 or carrier. 

10. A method of Inhibiting ACAT in a human or animal comprising 
administering to said human or animal an ACAT inhibiting amount of a compound 
according to claim 1. 
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